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ORIGINAL ARTICLES 


AN EXPERIMENTAL INVESTIGATION OF CERTAIN FEATURES OF 
THE PHARMACOLOGICAL ACTION OF SALVARSAN* 


iy a series of experiments performed at the Hygienic Laboratory in Washing- 
ton in the year 1918 it was shown by Jackson and Smith? that one of the 
most important and outstanding features of the acute symptoms of poisoning fol- 
lowing the intravenous injection of arsphenzmine solutions in dogs consists in 
the production of a very marked and prolonged rise in the pulmonary blood pres- 
sure. This within itself would perhaps be sufficient to account for a part, if not 
for all, of the milder toxic symptoms which are occasionally produced clinically 
by the injection of arsphenamine. But aside from the pulmonary vascular 
changes, there remained the possibility that the dyspnea and marked respiratory 
disturbances which are frequently present during “nitritoid crises’ of severe, 
acute arsphenamine intoxication might be due to, or associated with, a marked 
bronchial constriction. This point was not investigated by Jackson and Smith 
although at that time the presence of some such factor as this was strongly sus- 
pected, particularly on account of the analogy in action on the bronchioles which 
is often exhibited among metallic salts. In the present work we have carried 
out some preliminary experiments in order to determine whether or not any 
true bronchial asthmatic action is produced by injections of arsphenamine. 

The solutions used by us have been made up from “salvarsan” as produced 
by the H. A. Metz Laboratories in New York. Mr. Metz has very kindly sup- 
plied us with a quantity of “salvarsan” of lot No. H56. This was a particularly 
good batch as had been previously shown by laboratory tests and by extensive 
clinical use. Generally our solutions have been made up to 2 per cent strength 
of salvarsan, and the amount of alkali used in neutralizing the dihydrochloride 


*From the Department of Pharmacology of the University of Cincinnati Medical School, Cincin- 


nati, Ohio. 


. 1 








THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


salt has been sufficient to produce the disodium salt, and in most instances a 
further slight excess of alkali has been added. Ina few cases we used mixtures 
of the mono- and di-sodium salts. Fresh solutions were always made up only 
a few minutes before they were injected into the animal. 

Figs. 1, 2, and 3 show at once the action which salvarsan has on the systemic 
blood pressure (lower tracing) and on the bronchial musculature. The lung 


a eh) | $e f 
TTA 


| eownsts 
FETT A 





tracings in these experiments were made by means of a special method? in which 
air was intermittently aspirated from the chest cavity while the tracing was 
made by a tambour connected with the side tube of the tracheal cannula. The 
dogs were pithed in each case. In tracing 1, it is seen that 20 c.c. of 2 per cent 
salvarsan solution injected into a dog weighing 8.5 kilos produced practically no 
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effect at all on the bronchioles, either in the nature of contraction or dilatation. 
Fig. 2 shows a moderate contraction of the bronchioles as indicated by the slight 
reduction in amplitude of the respiratory tracing. (It should be noted here that 
the pulmonary pressure of this animal undoubtedly rose to a great height fol- 
lowing the injection of the salvarsan.) Near the end of this tracing an injection 


Fig. 2. 


of 4 c.c. of codeine sulphate (20 milligrams) was made. This produced a marked 
contraction of the bronchioles and was intended to be a check on the technic 
of the experiment in order to show that the apparatus, the lungs, etc., were all 
working properly. Fig. 3 is a similar experiment in which 20 c.c. of salvarsan 
caused a slight dilatation of the bronchioles. These experiments show that good 
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preparations of salvarsan do not cause a marked contraction of the bronchioles. 
But, on the other hand, they do not show that especially toxic preparations might 
not produce very serious results in this direction. Obviously this point should 
be investigated further, and with a much larger range of samples of arsphena- 
mine than we have had at our command in the present investigations. A num- 
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ber of intermediary chemical compounds produced in the manufacture of arsphen- 
amine were examined by Jackson and Smith, but it appeared that none of those 
examined at that time could be responsible for severe, acute symptoms follow- 
ing arsphenamine injections. [ut in a later paper by. Smith*® it was shown that 
another intermediary compound, namely amino-hydroxy-phenyl-arsenoxide, 























PHARMACOLOGICAL ACTION OF SALVARSAN 


As=O 
A 
| | NH, 
OH 


which is an oxidation product of arsphenamine, affected the pulmonary blood 
pressure in a manner quite comparable with that of a solution of arsphenamine 
of corresponding strength. “The arsenoxide content of arsphenamine varies 
usually between 0.5 and 2 per cent. Occasionally a preparation is encountered 
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that contains as high as 5 per cent arsenoxide (Dr. C. N. Myers, quoted by 
Smith) and such a preparation might very readily be highly toxic owing solely 
to its arsenoxide content.”” In a recent article by Schamberg, Kolmer and 
Raiziss* the presence in,some arsphenamine and neoarsphenamine preparations 
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of an unidentified toxic substance designated by them as “X” has been empha- 
sized. And Stokes and Busman® have reported toxic reactions following injec- 
tions of arsphenamine through a certain brand of so-called pure gum rubber 
tubing when this is new, but not after the tubing has been used tor a short while. 
It is obvious that such factors as these might possibly cause a severe, or even 
fatal, bronchoconstriction in very susceptible patients, when any suth constric- 
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Fig. 5. 


tion was complicated by the simultaneous presence of a great rise in the pul- 
monary arterial pressure. Unfortunately it will require many more experiments 
before all such obscuring phenomena as these can be fully investigated. But the 
present experiments have been sufficient to show that any dangerous broncho- 
constriction is not to be feared with the proper use of first class preparations of 


arsphenamine. (See also Hanzlik and Karsner*.) 
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Bearing in mind the evident rise in pulmonary arterial pressure after 
arsphenamine injections, as first demonstrated by Jackson and Smith,? and which 
was further investigated by Smith* alone, we have attempted in the present work 
to investigate further certain features of this important reaction. We have 
accordingly devised a very sensitive method for detecting very minute changes 
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Fig 6. 


in the pulmonary pressure. The arrangement of the apparatus as used by us is 
diagrammatically illustrated in Fig. 4. In this illustration it will be seen that a 
cannula tied into the left pulmonary artery was connected with a manometer by 
rubber tubing. The chest was opened widely and artificial respiration was main- 
tained throughout the experiment. Ether was administered by means of a spe- 
cial sight-feed device® which has been described by us elsewhere. The manom- 
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eter and the rubber tubing connecting with the pulmonary artery were all filled 
with normal salt solution (0.8 per cent sodium chloride in water). This solu- 
tion has worked very well for us, and clotting has been very much less trouble- 
some than was the case when we used sodium citrate solution. This latter is 
very poisonous and easily stops the heart if a small amount gets back into the 
right ventricle. Sodium chloride solution does not affect the heart. The top 
of the distal limb of the manometer was connected by rubber tubing to a burette 
of 50 c.c. capacity. The salt solution reached only a little way up in the burette, 
the upper part of which contained air and was connected by means of glass and 
rubber tubing to a tambour having a bowl about two inches in diameter. The 
tambour was very sensitive and thus readily recorded on the drum very minute 
changes in the pulmonary pressure. Carotid pressure was recorded in the usual 
manner with a mercury manometer. 

Fig. 5 shows the results in two different dogs of injections of salvarsan so- 
lution, as recorded from the pulmonary (upper) and carotid (lower) arteries. 
It will be seen that the pulmonary pressure rose abruptly to a great height and 
that it did not fall until the carotid pressure reached a very low level. In the 
left hand tracing only 8 c.c. in all was injected into a small dog, yet this killed 
the animal. In the right hand tracing 20 c.c. of solution was fatal. 

Fig. 6 shows a profound and lasting rise in pulmonary pressure following 
injection of 20 c.c. of 2 per cent salvarsan solution. It will be noted here that 
the carotid pressure remained at almost the normal height for a considerable 
time after the injection of the drug, which was carried out rapidly. And again 
the pulmonary pressure remained very high until the heart had reached an ex- 
tremely weakened condition. 

From Figs. 5 and 6 it will be seen that sudden intravenous injections of sal- 
varsan produce their chief circulatory results primarily in the lungs. From a 
clinical standpoint it is interesting to speculate as to what symptoms such an 
action as this might produce in the patient. And Fig. 6 shows further that an 
ordinary blood pressure determination as recorded from the arm might prove 
very deceptive so far as showing the real condition of the entire circulatory 
system was concerned. For here the general systolic pressure had fallen only a 
few millimeters at a time when the pulmonary pressure had risew to an enormous 
height. It will be noted, of course, that the dose and rate of injection here con- 
siderably exceeded that applying clinically. We have accordingly attempted to 
get some comparative insight into the matter by giving very small, consecutive 
injections as shown in Fig. 7. In this case 1 c.c. was injected and then, after 
an interval, a further 1 c.c., etc., was given. In this manner we are able to ob- 
serve the immediate results following each separate small dose. It is seen that 
1 c.c. causes a very considerable rise in pulmonary pressure. The second 1 c.c. 
dose still further increases this rise, as does each of the succeeding injections. 
And it will be seen that the systemic pressure actually rose following the first 
injection. Five injections’of 1 c.c. each and one injection of 3 c.c. (8 c.c. in all) 
finally brought the pulmonary pressure almost to the limit of its capacity to rise. 
And this process represented a duration of some minutes. 

Figs. 5, 6, and 7 all well illustrate a peculiar phenomenon which appears to 
be always present in experiments involving the rapid injection of salvarsan so- 
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lutions. It will be noted that in each of these tracings the pulmonary tambour 
at the very beginning of the record exhibited marked excursions up and down. 
These excursions resulted from the respiratory movements of the lungs. The 
corresponding excursions can also be seen in the mercury manometer tracing 
from the carotid pressure. The speed of the drum was too slow here to show 
the blood pressure movements following each individual beat of the heart. But 
immediately after the injection of the drug the pulmonary pressure started to 
rise. At the same time the amplitude of the respiratory excursions of the tam- 
bour began to decrease, and as soon as a very high altitude was reached by the 
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Fig. 7. 

pressure the respiratory excursions were reduced to a minimum or disappeared 
altogether. But during all this period the respiratory inflation and deflation of 
the lungs remained constant, for this was carried out by means of an artificial 
respiration machine. Now let us ask, What is the cause of this peculiar change 
in the pulmonary blood pressure as reflected from the respiratory excursions of 
the lungs? For we have noted above that but little change was produced in the 
bronchial musculature by the salvarsan. 

Fig. 8 probably illustrates a point having a bearing on this subject. In this 
tracing it is seen that three small injections of 2 c.c. each, produced a marked rise 
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in the pulmonary pressure but had only a slight effect on the carotid pressure. 
Following these, however, an injection of % c.c. of adrenaline (1-10,000) was 
given and this raised the carotid pressure but markedly lowered the pulmonary 
pressure. At the same time there was a slight tendency for the amplitude of 
the respiratory movements of the pulmonary tambour to increase, that is, to re- 
turn toward the normal again. But as the effects of the adrenaline wore off the 
respiratory excursions of the tambour again became reduced. This same point 
is again illustrated, perhaps more markedly, in Fig. 9. This peculiar and un- 
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expected action of adrenaline calls to mind at once the various clinical recom- 


mendations which have been made by Milian,’ Beeson,* and others regarding 
And the re- 


the use of adrenaline in cases of severe arsphenamine poisoning. 
lation which adrenaline bears to the spasmodic contraction of the bronchioles in 
acute anaphylaxis also reminds one of the various anaphylactic hypotheses by 
which different writers have attempted to explain the cause of arsphenamine 
poisoning. We have not been able to prove, however, that the phenomena which 
we have noted here as being produced by adrenaline in cases of experimental 
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acute salvarsan poisoning bear any direct relation to the clinical results which 
have been described as being produced by adrenaline injections in some cases of 
arsphenamine poisoning. On the other hand, the apparent improvement and 
lowering of the pulmonary pressure would undoubtedly be of benefit in these 
cases. We strongly suspect that the lowering of the pulmonary pressure here 
was due to a mechanical shifting of the blood from the venous to the arterial 
side of the circulatory system. This would result from contraction of the arte- 
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Fig. 9. 


The direct action of adrenaline on the heart would also tend to improve 


rioles. 
It would appear that when the pul- 


the general character of the circulation. 
monary pressure is very high then the pulmonary arterioles, etc., are put on such 
a high tension that the regular respiratory movements of the lungs are not suf- 
ficient to cause much change in the relative movement and volume of blood in 
the pulmonary vessels, as indicated in the tracing made by the pulmonary tam- 


bour. Adrenaline causes a general shifting of the blood volume and thus in- 


directly affects the pulmonary pressure. 
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We wish now to take up another phase of the subject. It was long ago 
shown by Joseph® that acid solutions of arsphenamine could produce precipita- 
tion in the blood if the concentration of the drug exceeded 0.1 per cent. And 
Danysz’® has attempted to show that precipitation of the arsphenamine occurs 
both in vitro and vivo even with alkaline solutions. Smith* in the light of these, 
and other previous observations, has carefully studied this point with reference 
to the action of solutions of arsphenamine on serum in vitro. He finds that acid 
solutions (dihydrochloride) of arsphenamine produce very bulky precipitates in 
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serum im vitro, and also cause a great rise in pulmonary pressure if injected in- 
travenously. Jn vitro the precipitate between serum and the monosodium salt 
of arsphenamine varies from a distinct turbidity to a moderately heavy precipi- 
tate. But Smith found that no precipitate occurred in vitro between dog serum 
and alkaline arsphenamine solutions containing 0.8 c.c. or more normal sodium 
hydrate per 100 mg. of drug. Smith has also shown further that perfusion of 
the lungs with a solution of arsphenamine dihydrochloride in physiological salt so- 
lution causes a contraction of the pulmonary vessels and a consequent decrease in 
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the rate of outflow of the perfusion fluid. Since this occurs with acid arsphena- 
mine solutions, it seems evident that the drug itself acts directly on the pul- 
monary arterioles to cause contraction, and that this is not entirely dependent on 
the alkali of the solutions as ordinarily used. Apparently then pulmonary vas- 
cular obstruction may be due to an extensive precipitate of the drug, to a spec- 
ification of the drug itself on the muscle fibers of the arteriole walls, and to the 
presence of alkali in the solution used. In order to throw some further light 
on this question we have made injections of the drug into the femoral artery as 
shown in Fig. 9. In this case it will be seen that a dose of 12 c.c. produced a 
considerable rise in the pulmonary pressure. (The rise was really about twice 





sph BLL A, 


Sabvattan- Inet, N56-/% 
5, dei, aaa 


Ht Seuveeueuucweteusn 
yee ttt Pei eciaeeeenee 














Fig. 11. 


as great as the curve shows, for a slight leak in the metal bowl of the tambour 
was allowing air to escape very slowly throughout the tracing. This was dis- 
covered after the experiment was over.) We believe that in this case the drug 
(injected into the peripheral end of the femoral artery) simply washed out the 
blood from the artery and then passed directly on into the femoral vein without 
being precipitated out to any marked extent in the leg capillaries. This then, 
was almost equivalent to slow injection into the femoral vein directly. 

We next proceeded to inject the salvarsan solution into a branch of the 
portal vein. In this case the solution had to pass through the liver capillaries as 
shown diagrammatically in Fig. 4. Fig. 10 shows the result of two such injec- 
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tions (of 5 c.c. and 7 c.c.). It will be noted that no rise occurred in the pul- 
monary pressure, but on the contrary some slight fall may have been produced. 

Fig. 11 shows first an injection of 5 c.c. of salvarsan solution into the portal 
vein of a small dog. This produced an obvious fall in both the pulmonary and 
the carotid pressures. Following this % c.c. of adrenaline solution was given. 
This caused a slight fall of pulmonary pressure, but only a faint rise of the 
systemic pressure. As a check on the action of the apparatus, etc., two other 
injections (3 c.c. and 10 c.c.) of salvarsan solution were finally given by way of 
the femoral vein. ‘The latter of these produced a very obvious rise in the pul- 
monary pressure. These experiments evidently show that the liver has removed 
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Fig. 12. 


from the salvarsan solution its power to cause a rise in the pulmonary pressure. 
But on the contrary some portion of the drug must pass through the liver and on 
into the general circulation, for Fig. 11 shows that the salvarsan injections 
caused the systemic pressure to fall to zero and thus caused the death of the 
animal. This same point is further illustrated in Fig. 12. Here 40 c.c. of 1 per 
cent salvarsan solution was injected (between the points marked x, x). This 
dose by femoral vein would certainly have raised the pulmonary pressure to a 
great height. Here, however, only a gentle rise in the pulmonary pressure was 
produced, and this appears as if it might have been due simply to the addition 
of solution to the blood volume of the animal. But nevertheless, this dose of 
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the drug still exercised a very obvious toxic action on the animal. Near the end 
of the tracing an attempt was made to inject salvarsan into the femoral vein. 
Three and one-half c.c. were injected which started to produce an immediate 
rise in the pulmonary pressure, but unfortunately some air passed into the vein 
through the injecting cannula and the animal died of air embolism (verified at 
autopsy). The marked rise in the pulmonary tambour here, however, serves as 
a valuable check on the technic of the experiment and shows that any rise which 
the salvarsan might have produced in the pulmonary pressure would have been 
promptly recorded. We feel obliged to conclude, therefore, that if salvarsan 
solutions be injected into the portal vein, the passage of the drug through the 
liver will almost, if not totally, remove its power to raise the pulmonary pressure. 
It is probable that this action occurs to some extent, and this may be rather 
marked in some instances, in the case of the arterioles and capillaries of the leg 
also. But the liver seems to be much more effective in this direction than are 
the tissues of the leg. 

It seems probable to us that this action of the liver results mainly, if not 
entirely, from a precipitation of the major portion of the salvarsan within the 
organ itself, perhaps in the form of emboli in the liver capillaries. The well- 
known detoxicating action which the liver manifests toward many poisons is 
not probably extensively concerned in this matter, at least not in the manner in 
which such detoxication is usually considered. There is a rather striking sig- 
nificance in the rapidity with which this precipitation must occur in the liver, if 
this is the correct explanation, for evidently only a very small proportion of the 
pulmonary pressure raising substance passes the liver, while at the same time very 
obvious effects from the drug may be produced in the carotid pressure immedi- 
ately. This point perhaps has a bearing on the marked symptoms of liver disturb- 
ance, jaundice, etc., which are frequently manifested clinically in arsphenamine 


poisoning. 
CONCLUSIONS 


1. First-class preparations of salvarsan have almost no direct action on the 
bronchial musculature of the dog. It seems obvious that acute symptoms re- 
sembling anaphylactic shock, or. the so-called “nitritoid crises,” if produced by 
good preparations of salvarsan cannot be due to a spasmodic contraction of the 
bronchioles. But we are not sure that this action might not occur in the case of 
especially toxic samples of the drug. 

2. We have studied the action of salvarsan on the pulmonary pressure by 
means of an especially sensitive method. We believe that even the smallest in- 
jections of salvarsan exercise some immediate action on the pulmonary pressure. 
Its detection depends only on the sensitivity of the method employed for its 
investigation. 

3. When the pulmonary pressure has’ been greatly raised by salvarsan we 
have noted that injections of adrenaline tended to lower this pressure, and also 
to restore the excursions of the pulmonary pressure due to the respiratory move- 
ments of the lungs, when these had been previously greatly reduced by the sal- 
varsan. We believe this results mainly from a mechanical shifting of the blood 
from the action of the adrenaline on the systemic vasculature. 





16 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


4. When solutions of salvarsan are injected into the general circulation by 
way of the femoral artery the pulmonary blood pressure is still raised by the 


drug. But the rise in pressure is less than if the drug were injected by the fem- 


oral vein. 
5. When solutions of salvarsan are injected into the portal vein and are 


thus carried through the liver before passing into the general circulation, then 
it is found that the drug produces but little if any effect on pulmonary pressure, 
although if the dosage is very large the pulmonary pressure may be raised 
slightly, apparently only as the result of an increased volume of fluid in the ves- 
sels. But toxic doses thus injected tend to lower the pulmonary pressure. 

6. We believe this action of the liver is brought about by a precipitation of 
the drug in the capillaries and arterioles of the liver. This apparently does not 
correspond to the ordinary detoxicating action of the liver as manifested on 


many poisons. 

7. This precipitation in the liver takes place quickly and it does not prevent 
some portion of the drug from passing on into the general circulation. For the 
systemic pressure may fall to a proportionately much greater degree than does 


the pulmonary pressure. 
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CHEMICAL CHANGES IN THE BLOOD IN DISEASE* 


VII. CHLORIDES 


By Victor C. Myers, Pu.D., NEw York City 


LTHOUGH accurate data on the chloride content of the blood have been 

available longer than for the other blood constituents described in earlier 
papers of this series, its determination has not become a very common clinical 
procedure. This can hardly be ascribed to difficulties in the estimation of the 
chlorides, since it has been one of the simpler blood determinations, but must be 
attributed to either a lack of practical value in the test or to a nonappreciation of 
its importance, or possibly to both these factors. 

Some of the observations recorded in the literature give the chloride con- 
tent of the whole blood, others the content of the plasma or serum. Normally 
the chloride content of whole blood as sodium chloride amounts in round num- 
bers to 0.45 to 0.50 per cent, while for the plasma the figures are about 0.12 per 
cent higher, i. e., 0.57 to 0.62 per cent. Since the plasma, rather than the whole 
blood, bathes the tissues of the body, it would seem more logical to study the 
chloride content of the plasma. Unfortunately, unless the plasma is quickly sep- 
arated from the corpuscles there appears to be a gradual change (increase) in 
its chloride content owing to a passage of carbon dioxide from the plasma into 
the corpuscles (or its escape into the air) and of chlorides from the corpuscles 
to the plasma. In his paper dealing with the chlorides of blood plasma McLean’ 
considered the influence of the plasma being allowed to stand in contact with the 
cells, but concluded that any change took place very slowly and that it was nec- 
essary only to centrifuge within two to three hours to avoid this danger. In 
their first paper on the plasma bicarbonate Van Slyke and Cullen? called attention 
to the effect which carbonic acid changes in whole blood might have on the chlo- 
ride content of the plasma, a loss in bicarbonate resulting in an increase in the 
plasma chloride. This observation has recently been confirmed and extended by 
Fridericia,? who states that estimation of the chlorides of the plasma or serum 
from blood which has been kept in open receivers must give too low results, be- 
cause chlorides have passed into the plasma (or serum) on account of the de- 
creasing CO, tension. Similar observations regarding the increase in the plasma 
chlorides on standing have been made by Myers and Short.* This being the case, 
results obtained on whole blood would appear to be more trustworthy than those 
obtained on plasma. In any case a significant change in the blood chlorides 
should definitely affect the chloride content of whole blood as well as that of the 
plasma. 

As far back as 1850 Carl Schmidt,’ in his classic studies on the blood with 
special reference to cholera, gave figures for the chloride content of whole blood 

*From the Laboratory of Pathological Chemistry, New York Post-Graduate Medical School anid 
Hospital, New York City. 
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TABLE I 


OBSERVATIONS OF SCHMIDT ON THE CHLORIDE CONTENT OF WHOLE BLoop AND PLASMA 
Recalculated as NaCl 





CHLORIDES AS NaCl 


WHOLE BLOOD | PLASMA 
per cent per cent 


0.437 | 
0.474 | 0.608 
0.352 | eke 
0.431 ails 
0.370 | 0.506 
0.367 | 0.492 
0.398 | 0.558 
0.461 | 0.572 
0.552 | 

0.503 
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and plasma. Some of the observations recorded by Schmidt at that time have 
been recalculated to terms of sodium chloride and are given in Table I. The 
figures obtained in cholera appear to be low, while in the case of chronic edema 
with albuminuria there is a definite increase for both whole blood and plasma. 

The French school was the first to emphasize the importance of the reten- 
tion of chlorides in nephritis, particularly in those cases with edema, and to 
systematically employ restrictions of the chlorides in the diet in the treatment 
of these cases. The contributions of Widal and Javal®* are well known in this 


connection. These studies were later extended by Ambard,* * *° who considered 
the relation of the chlorides of the serum to this general question, and constructed 
a formula’ to express the rate of chloride excretion similar to his well-known 


formula for urea. 
In this country McLean! has devoted considerable attention to this subject, 


working along lines somewhat similar to those of Ambard. In a fairly large 
series of normal individuals he found the plasma chloride to vary from 0.57 per 
cent to 0.62 per cent with a very constant chloride threshold of about 0.562 per 
cent. The threshold was calculated from the formula of Ambard and Weill’? 
and confirms their observation on this point. McLean considered the question 
of the plasma chlorides in a number of pathologic conditions, the lowest ob- 
servation being 0.50 per cent in a diabetic and the highest 0.84 per cent in a 
cardionephritic shortly before death. In general, relatively increased concentra- 
tions of chlorides were found in the plasma in certain forms of cardiac and 
renal disease, while decreased concentrations were noted in certain diabetic and 
fever patients, also after the action of digitalis, the decreased concentrations ap- 
parently resulting from a temporary or permanent lowering of the chloride 
threshold. Failure to excrete chlorides in pneumonia was found to be associated 
with a lowered concentration of chlorides in the plasma, excretion reappearing 
with a rise in the plasma chlorides. Edema was usually found to be accom- 
panied by a relatively increased concentration of chlorides in the plasma, which 
ordinarily returned to the normal state with the disappearance of the edema. 
During the present year Allen’? has published a paper on arterial hyperten- 
sion which has aroused considerable interest. He has endeavored to show that 





CHEMICAL CHANGES IN THE BLOOD IN DISEASE 19 


salt retention (as shown by the plasma chloride) is the cause of pure hyperten- 
sion, and also of the hypertension in many cases of kidney disease. This is a 
very fascinating explanation of hypertension, especially because restriction in 
the chloride intake affords such a simple means of treatment. Very recently 
Mosenthal and Short** have carried out in this hospital studies on cases of so- 
called pure hypertension with special reference to the relation of the blood chlo- 
rides to the blood pressure. So far these experiments have not given support to 
Allen’s theory. 

Host* in a recent issue of this journal has presented a discussion of chloride 
metabolism with some interesting observations on several cases of acute nephritis. 
These cases showed edema, increased blood pressure, and a definite increase in 
the chloride concentration of the whole blood, figures ranging from 0.51 to 0.54 
per cent. With improvement there was an increased chloride excretion and 
the blood chlorides returned to a normal concentration of 0.45 to 0.47 per cent. 

A few illustrative findings for the chloride content of whole blood in ne- 
phritis, anemia, essential hypertension and diabetes are given in Table II. These 
are recent observations made with the method described below. (I am indebted 
to Dr. Killian for many of the figures.) In general it will be noted that the chlo- 
rides were high in most of the cases of nephritis, but were practically normal 
in the cases of essential hypertension and diabetes, although with the last men- 
tioned the figures were comparatively low. That the blood chiorides may be 


TABLE II 


CHLORIDES OF WHOLE BLoop IN MISCELLANEOUS CONDITIONS 





CHLORIDES / 
AS 
NaCl N 


IRE: PLASMA 
— SUGAR CO CONDITION 
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per cent  mg.to (per cent cC.c.to 
100 


0.594 100 0.136 20 Advanced nephritis, _—re- 
0.538 20 stricted chloride diet 
0.513 161 20 

0.480 


0.394 
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readily lowered in some cases of advanced interstitial nephritis by restricting the 
chlorides in the diet is well brought out by the observations on Case 1, this tak- 


ing place while the nitrogen retention was increasing. 
GENERAL DISCUSSION 


Although the practical value to be derived from the estimation of the blood 
chlorides can hardly be compared with that of some of the other blood constit- 
uents already described, still it is believed that the preliminary estimation of the 
chloride content of the blood in cases of nephritis may often be of great assist- 
ance, particularly in indicating the extent to which chlorides should be re- 
stricted in the diet. Furthermore, this estimation should be utilized to 
determine when the blood chlorides have returned to their normal level. It is 
believed that in the past, chloride restrictions have often been made when they 
were not indicated, and, when indicated, have been continued until in some cases 
the chlorides of the blood reached a subnormal concentration. 

In general it may be stated that high blood chlorides have been found in 
nephritis, certain cardiac conditions, in anemia and some cases of malignahcy 
(possibly due to an accompanying renal involyement), while low values have 
been observed notably in fevers, diabetes and pneumonia. The chloride reten- 
tion in most cases of nephritis apparently results from impaired renal function. 

The excretion of chlorides and nitrogen seem to be fairly independent func- 
In contrast to so-called parenchymatous nephritis, the function of excret- 


tions. 
ing chlorides in interstitial nephritis appears to be much less impaired than that of 


excreting nitrogen. Consequently a restriction in the chloride intake in the latter 
condition may fairly quickly restore the chlorides to normal. 

When cases of advanced nephritis with marked nitrogen retention are put 
on a restricted chloride diet it is sometimes noted that the blood chlorides drop 
to a subnormal level, such as is occasionally found in severe diabetes. A pos- 
sible explanation for this is that, owing to the large amounts of urea and sugar 
present in the blood in these conditions, less chloride is needed to maintain normal 


osmotic conditions. This may also help to explain the increased blood chlorides 


in anemia. 
It is of considerable interest that the chloride retention in pneumonia is 
associated with a decrease in the chloride concentration of the blood. 


ESTIMATION OF THE BLOOD CHLORIDES 


The estimation of the chloride content of blood is made with the aid of 
volumetric methods long employed in analytical chemistry. It has simply been 
necessary for the physiologic chemist to completely remove the blood proteins 
so that the chlorides could be titrated. When care is employed, it is possible 
to ash the blood and determine the chlorides in the ash, but such a method 
is not suited to practical purposes. A number of different methods have 
been suggested for the precipitation of the proteins (these are discussed else- 
where‘), but none of these have worked as well in our hands as the use of picric 
acid first employed by Van Slyke and Donleavy* for this purpose. Since picric 
acid is used for the precipitation of the proteins in the methods for creatinine 


and sugar estimation already described, it is possible to save considerable time 
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by utilizing a portion of this same filtrate. (Myers and Short* have shown that 


this 1 to 5 dilution of the blood extracts the chlorides quite as well as the 1 to 20 
dilution employed by Austin and Van Slyke.**) 

Having obtained a blood filtrate suitable for the chloride estimation, one 
is confronted with the selection of a method of chloride titration. McLean and 
Van Slyke** have suggested an iodimetric method which is delicate and gives a 
sharp end point when the starch solution is fresh. We are inclined to prefer, 
however, the well known thiocyanate titration of Volhard, using iron as an in- 
dicator. The end point in the titration is possibly not as sharp, but the solu- 
tions are permanent, and may be readily prepared by diluting the solutions em- 
ployed in the Volhard-Harvey**® method for urine. 

Method.sA—The chloride titration may be carried out on the same picric acid filtrate as 
employed for the estimation of the creatinine and the sugar already described, or the fol- 
lowing technic may be employed for the precipitation of the proteins: To 12 c.c. of dis- 
tilled water in a 20-25 c.c. centrifuge tube are added 3 c.c. of whole blood (or plasma), and 
then about 0.5 gm. of dry picric acid. The mixture is now stirred until protein precipita- 
tion is complete and the mixture turns a bright vellow color. The precipitate is next thrown 
down in the centrifuge, and the supernatant fluid filtered into a dry tube. 

Five c.c. of the filtrate are then pipetted into a centrifuge tube of 25 c.c. capacity and 
20 c.c. of the standard silver nitrate-acidified ferric alum indicator solution* added. The 
contents are stirred to insure thorough mixing and the silver chloride precipitate thrown 
down in the centrifuge. The clear supernatant fluid is decanted into a clean dry beaker and 
20 c.c. pipetted into a small porcelain evaporating dish for titration. 

The titration is made with ammonium thiocyanate solution** of such strength that 1 
c.c. is the equivalent of 1 c.c. of the silver indicator solution. The end point is definite and 
consists of the first permanent tinge of reddish brown which extends throughout the mix- 
ture. Some experience may be necessary before the end point is always recognized, but 
thereafter there need be no difficulty in obtaining exact duplicate titrations. Passing the 
end point by one drop will introduce an error ordinarily of about 0.5 per cent in estimating 
chlorides in 100 c.c. of blood. 

The calculation may be carried out with the aid of the following formula: 

20 - (titer =.) < 0.5 & 100 = mg. of sodium chloride in 100 c.c. of whole blood or plasma. 


The 5 cc. of picric acid filtrate contains the chlorides from 1 c.c. of blood. Since 
only four-fifths of this is titrated, it is necessary to introduce a correction in the formula. 
The 20 is the amount of standard silver solution employed, 0.5 the equivalent strength in 
mg. of NaCl and the 100 the factor required to convert the figures to mg. per 100 c.c.. If 
the figures are desired in per cent, this may obviously be obtained by moving the decimal 
point forward three places. 
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PREPARATION AND STANDARDIZATION OF POLYVALENT ANTI- 
PNEUMOCOCCIC SERUM* 


By N. S. Ferry anp Emity BLancuarp, Detroit, MIcH. 


A‘ THE present time the requirements of the Hygienic Laboratory, Wash- 
ington, for the standardization of a polyvalent antipneumococcic serum, call 
for a serum that shall protect white mice against Type I pneumococcus only. In 
other words, although the horses which are producing the serum are required to 
be injected with antigens composed of all tvpes of the organism, the relative 
strength of the antibodies against these other types are not taken into consid- 
eration when the final test of the serum is carried out. Nothing is known, there- 
fore, of the value of this sort of a serum except for Type I pneumonia, and its 
protective value against the other types is questionable. It is no doubt felt, as 
the reports of Cole and his associates of the Rockefeller Hospital were unfavor- 
able concerning the protection afforded by Type II and III serum, that to require 
a standard except for Type I would be without significance and valueless. 

However, irrespective of these adverse publications, there is a growing and 
a heaithy demand for a polyvalent antipneumococcic serum from sources that 
must bear recognition. Many physicians find it impractical and even out of the 
question to submit cases of pneumonia to a test for proper diagnosis as to the 
type of the organism responsible for the infection, and are not only willing but 
anxious to use a polyvalent serum. Also, to require a case to wait from eight to 
twenty-four hours for this diagnosis greatly diminishes the chances of the pa- 
tient’s recovery, and it ought not to be necessary to take this chance. 

In fulfilling the requirements for this class of sera, an attempt should be 
made to produce a serum as potent as possible and one that shall protect mice 
against all types of the organism in high dilutions, so that some sort of a stand- 
ard can be adhered to. This is not only a protection for the physician as well as 
the patient, but, also, a means of checking the results following the administra- 
tion of the serum, for statistical purposes. At the present time, the reports as 
regards the clinical value of Type II and III sera are entirely too meagre and 
there has been no report following the use of a polyvalent serum standardized 
against all types. In fact, relatively little has been done or at least published 
concerning the preparation and standardization of sera except for Type I. 

According to Dochez and Avery, the groups of the pneumococcus vary in 
their pathogenicity for human beings, and he gives the order of their virulence 
as follows: Group III, Group II, Group I, and Group IV; Group III being the 
most virulent. They state, also, that the degree of protective power developed 
in the sera of animals immunized against members of the different groups varies 
inversely with the virulence and with the amount of capsular development. By 
using 0.5 c.c. of serum and 0.1 c.c. of a bacterial suspension, Cole reported, of 
Type I serum, a protection against one hundred thousand fatal doses and, of 
Type II serum, Avery reported, a protection against ten thousand fatal doses. 


*From the Research Laboratory, Parke, Davis & Company, Detroit, Michigan. 
Read before the Society of American Bacteriologists, Boston, Mass., December 29, 1919. 
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The figures are not given as regards Type III serum, although it was said to be 
less than Type II, and nothing has been published as regards a polyvalent serum. 

With horses immunized against single groups or types, the authors have 
been able to produce sera of the following strengths: Type I, a protection 
against ten million M.F.D.; Type II, a protection against ten thousand M.F.D.; 
Type III, a protection against ten million M.F.D.; and of those strains of Type 
IV, a protection against ten million M.F.D. This does not quite agree with the 
results of Cole, as his protection against Type III was extremely low. 

With individual horses immunized against all types the authors have pro- 
duced polyvalent antipneumococcic sera showing a uniform protection against 
all types as follows: Type I, a protection against ten million M.F.D.; Type II, 
a protection against one hundred thousand M.F.D.; Type III, ten million 
M.F.D.; and of those strains of Type IV used, a protection against ten million 
M.F.D. 

As far as laboratory animals are concerned, therefor, a sufficient protection 
with a polyvalent serum was obtained by the authors against Type I, II and 
Type III and for those strains of Type IV which were used as antigens in im- 
munizing the horses, and the serums producing this protection have been stand- 
ardized against all types, using the method required at the present time by the 


Hygienic Laboratory for Type I serum. 

In producing this polyvalent serum, horses already giving a high titre of 
Type I serum were chosen and then injected with mixed antigens composed of 
Type II, III, and IV, using the regular schedule of injections as recommended 


for Type I. In carrying on this work twelve horses were under treatment. The 
following chart gives the results of the tests of the sera of the various horses. 
STANDARDIZATION OF POLYVALENT ANTIPNEUMOCOCCIC SERA 

Figures represent number of minimum fatal doses of the pneumococcus 
against which 0.2 c.c. of serum will protect; white mice being used for test ani- 
mal, as required by the government. 

At the present time it is required that 0.2 c.c. of Type I serum will protect 
against 10,000,000 minimum fatal doses. 

ANTIGENS 








TYPE I 


TYPE Il 


TYPE Ill 


TYPE IV 





Horse 1201 
id 1184 
Type I 

Horse 1203 
m 1204 
Type Ill 

Horse 1205 
r 1206 
Type IV 

Horse 1211 


1212 


Polyvalent 


Horse 285 
“ #5 
859 

909 


10,000,000 
10,000,000 


10,000,900 
10,000,000 
10,000,000 
10,000,000 


10,000 
1,000 


10,000 
100,000 
100,000 

10,000 


1,000,000 
1,000,000 


l 


10,000,000 
10,000,000 


10,000,000 
10,000,000 
16,000,000 
10,000,000 


10,000,000 
10,000,000 


10,000,000 
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SOME PERSONAL EXPERIENCES WITH EPIDEMIC RESPIRATORY 
DISEASES IN THE ARMY, WITH SOME REMARKS ON 
METHODS OF CONTROL* 


By E. D. Kremers, Major, M. C., U. S. A., Corer oF MEpiIcAL SERVICE, 
LovELL GENERAL HospitTAu, Ft. SHERIDAN, ILL. 

RMY medical officers are greatly concerned over the prevalence of respira- 

tory disease in the army in 1917-18 and the great epidemics of that period 
nave provided a copious literature on the diseases themselves, the pathology, 
clinical findings, complications, mortality, sequelz, etc., though little has been 
written concerning practical measures to control these diseases. It must be ad- 
mitted that, to a certain extent, when young individuals of military age are 
brought together, these diseases are an inevitable accompaniment and one draws 
this impression from reading of the epidemics, as well as from the conclusions 
of the epidemiologists who have studied them. This article is written from the 
side of experience, not in the great epidemics of the army camps, but in smaller 
epidemics, with the special purpose of drawing some deductions from these 
smaller epidemics which seem to point to great principles of epidemic control 
which are applicable to larger epidemics. I have a belief that there are certain 
principles which are immutable to a considerable degree and which will help to 
prevent disease that is of contact origin, such as the diseases of our respiratory 
epidemics, and it is in the hope that these principles may be brought out that this 
is written. 

The diseases to be considered are those for which we have no specific pro- 
tective agents and it is only these which can be truly dangerous. Those which 
may be guarded against by specific inoculation may appear, but they will never 
be widespread if the command is even partially protected. It is those diseases 
too, for which we have no specific protection, which must be controlled if possi- 
ble to do so, largely, because of that fact. It would be folly to neglect the water 
supply if we had no typhoid vaccine, on the theory that we had no specific im- 
munizing agent and therefore, could do little to prevent the disease. It seems to 
me equally dangerous to consider that the natural susceptibility to measles of 
the southern recruit who has hookworm makes it inevitable that he must have 
measles if he comes into an army camp. ‘This is far-fetched, it is true, but 
should be thoroughly realized in order that proper precaution be taken. The 
real danger lies in the fact that if one considers respiratory disease as inevitable, 
one is unconsciously going to do little of real good to prevent his men from get- 
ting it, while as a matter of fact and of experience, I thoroughly believe that 
there is much of practical value that can be done to prevent such infections, even 
if there is no specific aid to protection. Every effort, of course, must be made to 
discover new specific protective substances, but while waiting for these, one 


*Published by permission of the Surgeon General who is not responsible for opinions expressed or 


conclusions reached therein. 
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should not neglect any part of possible protective work which has done good in 
experience. 

In presenting these practical measures which have proved successful, I shall 
discuss each little epidemic I have studied personally, bringing out those points 
which seem to me important and then concluding with the summary which gov- 
erns epidemic control in general. If it can be shown that these measures which 
have been used have produced results which remain, then there may be as much 
argumentation as desired against them as theories or principles, but the results 
will not have been changed and can never be attacked. 


MEASLES 


During the early part of 1917, before our country declared war, the recruit- 
ing service of the army was carried on at the recruit depots. A number of 
young men, seeing that war would come, did not wait to be called, but came into 
the army at once. This increased the work of the recruit depots and congested 
them to some extent. I was on duty at one of these depots, Fort McDowell, 
California. Some time in December, 1916, or January, 1917, cases of measles 
and scarlet fever began to appear, some from detachments received from East- 
ern depots and some from the country about. Fairly soon, a small epidemic had 
started among the susceptible timber. I have no adequate statistics for this en- 
tire period and it would be difficult for me to secure them now because a good 
many of these cases were transferred to another station for hospital treatment. 
It became necessary to open a hospital at the depot for the care of these infec- 
tious cases and I have figures for the period from February 22 to September, 
1917. German measles, mumps, chicken-pox and scarlet fever were present at 
the same time. The following table shows the measles figures. The strength 
of the command varied from 2000 to 3500. 


Measles 
Admitted 185 
Died at Depot 6 
Transferred because of complications 9 
Other complications at depot: 
Bronchopneumonia 5 
Lobar pneumonia 3 
Otitis Media Z 
Mastoiditis 1 
Pleurisy 1 


OTHER CONDITIONS ADMITTED SAME PERIOD: 


It is not known how 
) Transferred 0 Died at Depot 1| many of these were 
Transferred 5 Died at Depot 3 in patients who had 

had measles. 


German measles 19 
Bronchopneumonia 
Lobarpneumonia 
Pleurisy 


_ 


i | 


The figures show that a real epidemic was present. It is known that dur- 
ing a part of this time recruits were freely sent out to stations and that many 
cases of measles developed from those at the depot. The usual period for a re- 
cruit to be held for training was three to four weeks and a constantly changing 
recruit population was present. The element of susceptible material was there- 
fore, always present. For a considerable time, until some time in April, there 
was no attempt to segregate the new recruits, but these were assigned to recruit 
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companies in barracks from which measles cases were being admitted. There 
was also no attempt made to get all the measles cases out of the companies, i. e., 
the recruits were expected to present themselves at sick-call. There were no at- 
tempts to get the cases in their preeruptive stage. For those conditions I was 
not responsible. Up to April, the epidemic was steadily increasing as new sus- 
ceptible material was added to the infected companies, In April decided changes 
were made. ‘These were chiefly: 

The new recruits were sent to another camp away from the infected com- 
panies. 

All recruits were inspected daily to pick out sick men. 

All men with colds were isolated. 

Infected companies were not allowed to send recruits away. 

Immediate contacts of cases were isolated. 

Bedding, etc., of cases was disinfected. 

General instruction of the command was carried out. 

The effect of the simple measures noted above was almost instantaneous. 
Secondary cases continued to come in from the men already infected but the 
new recruits remained practically free and the infected companies rapidly be- 
came free from measles. It is interesting to note that this was the first recruit 
depot to secure female nurses for the care of the sick and in a short time the 
contagious cases became practically extinct, so much so that the nurses com- 
plained that they were not needed. I could show this reduction in measles by 
chart but I believe it is not needed; the data is on file in the sanitary reports 
from the depot for that period. During all this period there was no interruption 
of recruiting, no quarantine, no proscription of amusements, etc. 

Measles has for some time been recognized in the army as a serious disease, 
especially where recruits have congregated. It was never serious in ordinary 
commands, though measles did occur in these commands sporadically. In 1911, 
Christie’ reported an epidemic at Columbus Barracks, another recruit depot, of 
183 cases and called attention to the severe pneumonia and other complications. 
He called especial attention to the necessity of getting the cases early by inspec- 
tion and by isolating all cases of colds. In 1912, Kilbourne? reported a series of 
600 cases from the same depot, elaborating Christie’s report. As for older his- 
tory, it is stated that there were in the Union Army, during the Civil War, 75,177 
cases with 5,174 deaths and that in the Confederate Army the disease became so 
dangerous that regiments had to be disbanded and sent home.* 

There is a strong sentiment in the medical profession to the effect that one 
might as well allow troops to have measles because “they are going to get them 
anyway, and you may just as well let them have measles in this country and avoid 
getting it on the transports and at the front.” This, I believe, is a fallacy. There 
is no doubt that the men are susceptible, but that does not mean that they must 
have it while in the army, or that, even if some of them get it they must all have 
it at the same time. Measles, when it occurs sporadically, is not dangerous, and 
it is only when a large number of cases occur together, i. e., under epidemic con- 
ditions that the fatality becomes great and the condition serious. It is the “sec- 
ondary invaders,” the streptococci, the pneumococci and other organisms which 
are present and which take on increased virulence in the presence of measles that 
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give us the “virulent measles” and cause us to lose so many young men in camp. 
If we keep the men from having an explosive epidemic, or an epidemic which 
picks up increasing numbers of cases as it goes along, we can control it and can 
allow the men to become immunized in small lots with comparatively little danger. 
This is not a thing to be done by allowing them to get measles, as is often sug- 
gested, but by doing our utmost to control the measles which we are bound to 
get anyway. Measles is not easily controlled; it is one of the most contagious dis- 
eases, but in my opinion it can be controlled by the application of the proper 
principles, as outlined in the report of the epidemic at Fort McDowell. That 
epidemic was in no sense necessary and could at least have been greatly mitigated, 
if not prevented entirely. The epidemics are insidious affairs and to the in- 
experienced epidemiologist, measles when it begins is not serious. This is the 
period when the mischief is done. Cases are allowed to go on infecting the 
command until they accumulate in such numbers that they become “virulent” at 
the time of the septic infections. Then the epidemic is really recognized and 
but little can be done to save lives. 


SCARLET FEVER 


During the period of the epidemic at Fort McDowell, scarlet fever appeared 
at the same time as measles. For the same period for which I have records, 
February 22 to September, scarlet fever was an important disease as shown by 


the following: 


Cases admitted: 88 
Died at depot 7 
Transferred because of complications 20 

Other complications at Depot: 

Lobar pneumonia 3 
Bronchopneumonia 2 
Acute nephritis (fatal) 1 
Septicemia (fatal) 1 
Otitis media 1 
Adenitis 1 


The occurrence of German measles at the same time made the differential 
diagnosis at first difficult. On careful study, it was not difficult to separate them. 
Two medical officers and several medical department men contracted scarlet 
fever in the wards. There were a few cross infections as our isolation hospital 
was not well run until the female nurses arrived, but there was no trouble in 
controlling the epidemic among the recruits. This disease is much easier to con- 
trol than measles, partly because of the shorter incubation period and partly 
because of the lessened contagiousness. The general measures applied to control 
measles were equally applicable to scarlet fever and the results were evident 
earlier. A careful study of the cases was made to trace the infection from case 
to case, and frequently, this could be established in the men sleeping close to 
previous cases in barracks. No case could be shown to have occurred from 
outside contact, i. e., there was better evidence to show that it came from the 
men in the same squad room. For this reason, when a case was taken from 
barracks, the nearest neighbors were removed to isolation and held over the 
incubation period. Some cases were taken from these contacts, showing the 
value of the method. 




















EPIDEMIC RESPIRATORY DISEASE IN THE ARMY 29 


The value of inspections to determine the sick men in scarlet fever is 
striking. Unless one has done this, one must be very much surprised to take 
cases from the companies, well-developed in the disease with the eruption full 
blown. Were one to wait for sick-call to bring those men into hospital, some 
of them would undoubtedly never come. They would be “missed cases.” During 
the war, scarlet fever has not proved a very dangerous disease. During 1917, 
2,133* cases were admitted for the whole army. During 1918° there were 8,117 
cases. A few camps had admission rates much above the average and it is these 
camps which furnished most of the cases and naturally most of the deaths. There 
were 314 deaths from this disease for the two years and these deaths are a 
reflection upon medicine. We have no specific immunizing agent against scarlet 
fever, yet it seems that scarlet fever deaths should be largely prevented. The 
deaths alone are not a true index of the danger of this disease for the number of 
late fatalities is large, due to nephritis, itself due to the streptococcus. Here, 
too, the streptococcus becomes more dangerous when scarlet fever cases become 
so many as to form an epidemic. 


DIPHTHERIA 


Diphtheria is often a real trial in hospitals and other institutions. It was 
not of especially great importance in the army during the War. In 1918° there 
were 6,947 cases with 123 deaths. During my service at U. S. A. General Hospi- 
tal No. 24, an abortive epidemic appeared which at first bid fair to be serious. 
It was easily controlled, however, by intensive methods. The hospital population 
was about 1100. 

On February 21, 1919, three cases appeared in two differeut wards. The 
next day another case developed in a different ward. The next day, two cases 
came from the medical detachment. These six cases coming from such wide 
sources showed at once that there was a source of infection which had been 
spread throughout the hospital. Only seven cases in all developed, however. 
I attribute this small number of cases largely to prompt action to prevent spread. 
The preventive measures taken were: 

An immediate conference of department heads with the division of the work 
to be done among the conference group. 

Quarantine of the hospital against the community to protect the latter. 

Culturing of all contacts for the detection of carriers. Fifteen carriers 
were found. 

Quarantine of individual wards. 

Throat inspection twice daily of all contacts with spraying with 1 per cent 
phenol with iodine, camphor and menthol. 

Investigation of the milk and ice cream supplies. 

Antiseptic details for bedding, clothing, etc., of infected cases. 

At U. S. A. General Hospital No. 28, Fort Sheridan, Illinois, routine cul- 
turing of the throats of all patients admitted to hospital has effectually prevented 
any indication of an epidemic. Carriers are found from time to time and segre- 
gated. An occasional clinical case of diphtheria is found, but there has been no 
group of cases, as far as I have been able to find. 
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INFLUENZA 


Epidemic infiuenza appeared at Fort Sheridan on January 12, 1920. This 
was the same date as marked the beginning of the epidemic at Great Lakes Naval 
Training Station and also the epidemic in Chicago. It had been looked for by 
the Commanding Officer, Col. W. N. Bispham, M. C., who had laid out the 
procedure to be employed in case of its occurrence. The plans to be followed 
had been used by him in the epidemic of 1918 at Camp Greenleaf, Ga., and had 
proved successful there. ‘The steps to be taken were: First: no quarantine. 
Second: all persons in the garrison were to be inspected daily for signs of res- 
piratory infection. Third: all cases showing any evidence of respiratory in- 
fection were to be removed at once to wards where the patients could be ob- 
served and the influenza cases selected. Fourth: all influenza cases were to be 
removed from “suspect” wards and placed in “influenza” wards. Fifth: all 
pneumonia cases were to be segregated in “pneumonia” wards. The plan worked 
very well and, in the opinion of the Commanding Officer, that of myself and 
that of many other persons, the prompt and systematic sorting out of the com- 
mand did a great deal to reduce incidence and mortality from this disease. 

The epidemic began on January 12th with the development of twelve sick 
men diagnosed influenza in one of the surgical wards. These men were isolated 
at once in a newly opened ward equipped for isolation with cubicles, etc. The 
next day a number of other cases were found and from then on the epidemic was 
typical. An attempt was made to get the cases as soon as they could be found 
and this was generaily successful, for very few came in late in the disease. The 
great majority were early cases. The peak was reached on January 18th, though 
it really should have been on the 15th or 16th, this delay was due to failure in 
getting the sick into hospital promptly. By January 31st, the epidemic was over, 
being followed by straggling cases and by atypical cases in which the streptococcus 
played a large part. 

Cases were admitted from all departments and all wards of the hospital and 
from all detachments of the garrison, showing the infection was widespread and 
that there was opportunity for a large incidence. The patients in the majority, 
were old surgical cases in more or less debilitated condition and were of the 
age-group that appears to be most susceptible to the disease. A census of the 
hospital personnel showed that in the hospital itself, of 3352 persons, 552, or 
16.5 per cent had had influenza in the epidemic of 1918. This left the large 
majority of them susceptible, presumably. In addition to the hospital personnel 
there was a regiment of line troops in the post, numbering 1300, for which the 
percentage of susceptibles could not be obtained, and a considerable number of 
civilians. The entire command is estimated at 5000. Of this number, 522 were 
admitted as influenza suspects and 368 were diagnosed influenza. The remainder 
were simple coryzas, tonsillitis, surgical conditions, simple febrile conditions for 
only part of a day, etc., and some were possibly mild influenzas in which the 
diagnosis could not be made. All cases of three-day fever or even shorter fever 
that were sharp infections and otherwise unexplained were called influenza. 
The incidence of influenza in the command was 1 in 13.6. There were in the 
cases admitted during the epidemic period, 45 cases of pneumonia complicating 
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influenza, an incidence of 1 in 111.1 of the command and an influenza case in- 
cidence of 1 in 8.1 or 12.2 per cent. There were seven deaths of cases admitted 
during the influenza period. The case mortality for infuenzal pneumonia was 
15.5 per cent. 

It is believed that the low incidence rate, the low pneumonia rate, and the 
iow death rate are largely due to the plan which had been prepared by the Com- 
manding Officer beforehand and successfully carried out in the hospital, where 
the troops were under military control and where the plan could be thoroughly 
carried out. Some of the deaths were in civilians and in cases admitted late in 
the disease. If all cases could have been secured at the onset of the disease, the 
mortality might have been still lower. Such a system could not be used in a 
civilian community without material modification, except, perhaps in industrial 
communities where medical attention is provided by the industry, or in institu- 
tions where there is proper discipline and sufficient skilled help. The conditions 
in communities are different, however, because the people are much more scat- 
tered, the age-groups are diverse and susceptibles are not so closely herded, and 
the susceptibles are not subjected to the same danger of infection. The separa- 
tion which normally obtains when sick stay at home must be much less dangerous 
to the patients, than the close association of the sick men in wards as is necessary 
in the army, because the secondary invaders are undoubtedly rather universally 
transmitted from man to man in such close contact in the wards. This has been 
shown by various observers in the Army Camps. The cubicles do much to pre- 
vent this but the enforcement of cubicle isolation is a tremendous task, even in 
the army. The enforcement of ten days’ rest in bed after the fever has returned 
to normal in the influenza patients required by the Surgeon General has undoubt- 
edly been a large factor in the prevention of secondary pneumonia. 

Many persons have the idea that, lacking specific means of protection against 
influenza, little or nothing can be done to limit its spread. This, I believe is a 
serious fallacy and the experience of Fort Sheridan, in the epidemic of 1920 
should have some positive value in eradicating this idea. Because a person is 
susceptible, it does not follow that he must have the disease in an epidemic, be- 
cause he may miss the infection. The Command at Fort Sheridan was largely 
susceptible, as shown by the census, yet only 1 in 13.6 of the persons of the 
command took the disease. In order to be effective, however, measures to limit 
the spread of the epidemic should be taken at once the epidemic appears, because 
it is probable that the first cases of the epidemic have the most virulent and most 
infective organisms in large numbers in their respiratory tracts. If the cases 
that have these particularly dangerous organisms can be isolated, at once, the 
danger of spread from those persons is greatly minimized. Measures taken 
several days later, no matter how rigid, will probably be much less effective than 
early measures which are more simple, but which operate to lock up the first 
dangerous cases. 

The question of quarantine in epidemic influenza is an interesting one. 
It was largely used in 1918, in some cases with some success, and was used in 
some places in 1920. It was not used at Fort Sheridan because in this disease 
it appears to be practically useless and illogical. Even the laity have come to 
realize the inconsistency of locking up the patients of a hospital when influenza 
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is present in a community while allowing the attendant staff to come and go. If 
the community has the disease, why lock up the command if the command has 
the disease also? Internal quarantine, except for the actually sick is likewise 
useless. The important thing is to get the sick away from the well and then 
the well may take advantage of their ordinary duties and pursuits without the 
worry of any unnecessary hardship in quarantine. Inspections, even in a civil 
community, I believe are more than practical. Schools, churches, factories, 
theatres, business offices, and possibly other places could use this method if 
there were trained personnel available. 


GENERAL COMMENT 


The subject of epidemiology is one of which much will be heard in later 
years. Little has so far been written of the science of this study and this is 
particularly so of the epidemics of respiratory infections or diseases. Epidemi- 
ologists have for some years been at work in State Boards of Health, in which 
perhaps their greatest work has been done in connection with the intestinal group 
of diseases, typhoid, paratyphoid, dysentery and food-poisoning. In the tropics 
and in Eastern countries, cholera has claimed a large share of their work. In 
the Far East, plague has been studied and practically controlled and in this 
country also, plague has been controlled by epidemiologic methods. Meningitis 
and poliomyelitis are two diseases which are characterized by epidemics which 
have been handled by epidemiologic methods. ‘Typhus fever, yellow fever, and 
malaria, insect-borne diseases, have yielded in great measure to epidemiology, and 
trench fever may be classed in the same group. ‘Tuberculosis, though not 
strictly an epidemic disease has received a vast amount of study but without 
brilliant results. 

The diseases which have been so dangerous in the army during the war, 
measles, scarlet fever, influenza and pneumonia have not received, in the past, 
as much attention from epidemiologists as those other diseases and two others 
might be mentioned which are potent sources of trouble in bodies of individuals, 
mumps and whooping cough. Pneumonia has been studied and controlled while 
in epidemic form by General Gorgas in Panama and the same authority has ex- 
tended his work over the pneumonia of the diamond mines of Africa. These 
diseases have not been so marked by epidemics in civil life as in armies, except, 
of course, influenza, which never before, probably, had so large an army in 
which to spread as was provided for it in this war. 

The influence of concentration of recruits during war periods on the in- 
cidence and death rates for respiratory diseases is shown by the following figures 


for measles. 











Munson?* PERIOD ADMISSIONS PER 1000 DEATHS PER THOUSAND 
Civil War 31.72 2.02 
1868-84 1.88 0.004 
1885-94 4.85 0.004 
1895-98 13.72 09 
Report® of Sur- 1917 87.08 1.70 


geon General 1919 1918 29.34 87 
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Munson makes this comment: “During 1898, when the proportionate num- 
ber of recruits was great, the rate admission was by far the highest during June 
and July—thus showing the greater importance of length of service as compared 
with season in influencing the prevalence of this disease. During the same year, 
the admission was 19.82 per thousand soldiers stationed within the United States, 
while there was a total rate of 48.25 for the troops serving in the West Indies 
and the islands of the Pacific.” 

Pneumonia can also be shown to be much more prevalent during war periods 
than during peace times. During the Civil War, the pneumonia admission rate 
was 32.45 per 1000 and the death rate 7.79 per 1000. For the period 1868-84 the 
admission rate was 6.55 per 1000 and the death rate 1.01 per 1000. During 1898, 
the admission rate was 4.84 and the death rate .83, while in 1897, the preceding 
year, the admission rate had been 2.9 and the death rate .21. 

The death rate in 1862 for all acute respiratory diseases was 8.40 per 1000. 
After the year 1866 no death rate for total respiratory diseases reached a point 
of over 2 per 1000 until the year 1918. The rate reported by the Surgeon Gen- 
eral for this year is 15.75 per 1000. This again shows the influence of war pe- 
riods upon the rates of sickness and death for respiratory disease, due to the 
aggregations of individuals into large units in close association. 

When we study individual camps or garrisons, we will find that where 
relatively large numbers of recruits are closely associated for periods of time, 
the rates for respiratory disease are raised because of epidemics of such diseases 
as measles, accompanied by pneumonia, and this is well shown at the recruit de- 
pots, as reported in the beginning of the paper under measles. The epidemics at 
Columbus Barracks and at Fort McDowell were accompanied by similar epi- 
demics at the other depots. 

t is particularly in the army and navy that epidemics of the common res- 
piratory diseases occur, and it is in the army and navy that epidemiology has its 
best field to work in the study and control of these diseases. When mobiliza- 
tions of troops occur, epidemics of these diseases must be expected, and when 
they do occur, they require the services of a well-informed epidemiologist in 
each camp to carry out the measures that are of service. Since such epidemics 
do not often occur in civilian communities, civilian physicians are not trained 
in their control, and the medical officers who are called upon to manage them, 
should either be from the army, trained in the history of these diseases and in 
methods of attack and prevention, or they should be from civilian life and 
trained in the army or other military branch. One of the qualifications needed 
in such a medical office is that the physician should have had actual experience in 
one or more of the epidemics in army service. This qualification could now be 
fulfilled by large numbers of physicians and if another war is thrust upon us 
within a short time, they can be easily obtained. It should be provided, however, 
that when the next war comes, whether it be soon or late, that such men be 
ready. 

The incidence of respiratory disease in the army is largely among the re- 
cruits. Men who have had a year or more of service have a far lower incidence 
and mortality rate than the recruits of short service. If the youths of the Na- 
tion could be called into camp regularly and trained in military duties, the next 
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war would find them highly seasoned and our fear of the respiratory infections 
would be very much reduced. It is to be hoped that such a beneficent system 
will some day be provided for our boys, though there is little to convince us that 
our legislators will see the truth of this matter. The fact that so many recruits 
become sick with these diseases has convinced a great many otherwise careful 
people that the diseases are inevitable accompaniments of service, and therefore, 
the sooner the recruits become seasoned, the better. ‘There is a great practical 
difference, however, between explosive seasoning and gradual seasoning. During 
peace times, the army regularly absorbs a number of recruits who are distributed 
to seasoned organizations. They have their epidemics at the depots where the 
new men are assembled, but the effect upon the total sickness of the army is 
not large. They continue to have their infections after reaching their organiza- 
tions, but large epidemics among these seasoned troops are rare. Therefore, the 
recruits are assimilated without great effect upon death rates. When the recruits 
are thrown together in great numbers, as was done in our camps, unavoidably, 
during the war, explosive outbreaks occur which do great damage to lives. If 
we are convinced that these diseases are inevitable and cannot be prevented, and 
that anyway, it is a good thing to get over with, we will not be alert to the danger 
and will do little to prevent it. This is not necessary hardening but is a grave 
risk and should never be countenanced. Although we have no specific means of 
prevention, it is my opinion that practical measures of inspection and isolation 
of the sick will do a great deal to delay the exposures of the men and to reduce the 
death rate. 

The experience of the past war has shown the greater susceptibility to 
measles and other disease of rural recruits over the city recruits. This is not a 
new observation. Munson quotes Woodhull as follows: ‘The agricultural re- 
cruit will be better nourished and at first may appear the more vigorous, due to 
his previous life of moderate exercise in the open air, uninterrupted nightly sleep, 
and of stated and sufficient meals. * * * On the other hand, the young man 
from the city has been accustomed to all grades of physical and mental excite- 
ment, he has probably eaten spare, irregular and poorly cooked meals, and has 
lived in crowded and ill-ventilated rooms. He may have been insufficiently 
clothed, and has certainly been used to late and irregular hours and to spasmodic 
physical exercise. * * * After elimination by length of service the country 
regiments rival those from the city in endurance, and generally excel them in the 
familiarity in the ways and with the implements of outdoor life.” The discovery 
that rural recruits are more susceptible to measles does not aid in the solution of 
the epidemic problem because these recruits must be accommodated and trained 
and their health must be safe-guarded. This subject points out the necessity 
that medical officers responsible for the prevention of the epidemic respiratory 
diseases must be acquainted with the problems of military service and with mili- 
tary hygiene in history. 

There was one argument during the war which was propounded against 
aggressive work against respiratory diseases which was hard to meet. This was 
that unless troops had developed measles and kindred infections in the camps 
that they would get them in the front areas in France and there be much more 
of a danger and nuisance than they would be in the camps at home. This was a 
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fallacious argument and can now be shown to have been such. The records of 
the Expeditionary Force in France show that the incidence of influenza in the 
troops in France was considerably less than at home, although the strength of the 
armies was about the same. “During the last four months of 1918 deaths from 
influenza and pneumonia number 22,186 in the United States and 8,842 in the 
American Expeditionary Forces, France, the respective commands being of ap- 
proximately equal strength.*’ This may be readily explained by reason of the 
fact that the troops in the front areas were much more widely scattered in billets, 
rest areas, small towns, and in advance formation than the troops at home in the 
large camps. Separation was here a marked factor. In the large camps of the 
Service of Supply, the groupings were greater and the incidence of influenza rel- 
atively higher, but even on the crowded transports the mortality rates were not 
higher than those of the camps at home. The old argument, therefore, that we 
should allow the recruits to have measles by purpose or by half-hearted efforts to 
control the disease in camps should forever be forgotten. 


PRINCIPLES OF EPIDEMIC CONTROL 


That there are principles of epidemic control which should govern our ac- 
tion in general must be evident to most of us. There must also be general 
principles for the control of epidemics of respiratory diseases.which should 
govern for all epidemics whether these are great or small. We may go farther 
and say that when these principles are applied effectively, in time, epidemics 
should tend to be small. There are, doubtless, conditions under which disease 
has become so overwhelming as to make control impossible, but even then there 
are principles of broad nature which may be applied with positively effective 
results. It must be acknowledged that if we were to do nothing when a major 
epidemic of influenza rushes in, conditions would be much worse than they were 
in any of the army camps during the influenza epidemic of 1918. Medical off- 
cers did a great deal to meet those strenuous conditions and no one can say that 
those services did no good in reducing mortality and probably incidence in that 
epidemic. If we were to analyze the conditions in different camps, it could 
probably be shown that some camps had good results with relatively low inci- 
dence and mortality, while other camps had high incidence and high mortality. 
This disease is such a universal one that local conditions in the resistance of the 
individuals or local conditions in the camps can have played a small part, and 
it is very probable that the action taken by camp authorities did play an im- 
portant part in the showing made by the particular camps. Whatever was done 
that was effective must have been done under certain great principles, whether 
intentionally or not, as explained by the greater principle of cause and effect. 

The determination of the principles that should govern our action in epi- 
demic control will prove a fruitful field for investigation and improvement in 
public health work in the military and :n civilian life. Without a careful study 
of them no medical officer will be competent to deal with epidemic conditions 
and without a thorough acquaintance, no physician can well avoid doing much 
that is useless and careless. Epidemic work calls for the application of the most 
careful detail possible according to the great principles that have been shown to be 


logical and helpful. Soper® has done much to make these clear and it is to be 
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hoped that there will be more and more attention paid to this aspect of medical 
instruction in the medical schools, in the army, and in boards of health. I have 
used my own experience with the help of Soper’s principles to attempt to put 
down on paper some of these principles which seem to be sound and of great 
aid to the practical epidemiologist. These will not be elaborated because they 
have been pointed out in the substance of this report. 

1. Organization and preparation for epidemics should be done beforehand, 
in as great detail as possible, so that it may be ready for application when the 
epidemic begins. 

2. Epidemics are easy to control when the disease can be attacked at its 
beginning, but when it has already widely spread are extremely difficult to control. 

3. Diseased persons are the great sources of danger in epidemics; things 
are not generally to be feared. 

4. Direct and obvious channels of infection are much more dangerous than 
long, roundabout and mysterious ones. 

5. Sources of infection must be searched for and not awaited. 

6. The early diagnosis of sick persons is necessary to prevent disease spread. 

7. In the military service, inspection of healthy persons is necessary to 





detect early disease. 

8. Early and strict isolation of possibly infected persons is essential to 
control the disease. 

9. Early action against disease is much more potent than action, no matter 
how thorough, at a later time. 

10. Education of individuals enables them to assist in disease prevention. 

11. Separation of individuals lessens disease incidence. 

12. Crowding of individuals contributes to disease incidence. 

13. Proper methods improperly controlled are not effective. 

14. Proven methods of artificial immunization are to be used. 

15. Lack of specific immunizing agents for specific diseases does not make 
epidemic control hopeless. Such a lack makes it imperative that every practi- 
cal method be most thoroughly applied. 
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LABORATORY METHODS 


MODIFICATIONS OF VAN SLYKE’S TITRATION METHOD FOR 
ESTIMATING THE ALKALI RESERVE OF BLOOD* 


By Howarp D. Haskins, M.D., anp Epwin E. Oscoop, PorTLAND, ORE. 


AN SLYKE’S alkali reserve titration method' appealed to us at once as a 
simple way of detecting acidosis and of determining its severity. No ex- 
pensive apparatus is required and the technic is easier than that of Van Slyke’s 
original method.’ 

Classroom results, however, were disappointing. The error was due chiefly 
to the difficulty in matching a turbid plasma mixture with a perfectly clear 
phosphate standard and to the feeling of uncertainty as to the correct end-point. 
A few of the students obtained results that were sufficiently accurate for clinical 
purposes, but most of them were dissatisfied with the method because of this 
annoying uncertainty. 

In order to overcome this difficulty we have prepared a turbid standard. 
With the modifications suggested below, the method now gives complete satis- 
faction, and the results are practically identical with those secured by the use 
of Van Slyke’s apparatus. 

MODIFICATIONS OF VAN SLYKE’S METHOD 

1. indicator.—Easier matching is secured by using one half quantity of 
neutral red, (0.3 c.c. of 0.05 per cent solution instead of 0.1 per cent). Dissolve 
50 mg. of powdered neutral red‘ in 100 c.c. of 50 per cent alcohol, and keep 
the solution in a nonsol flask that has been painted black. 

2. Flasks —We found the 50 c.c. flasks too small for convenient mixing 
and color matching, and, therefore, we use 120 c.c. nonsol Erlenmeyer flasks. 

3. Preservation of the Standard Alkali.—One of the most important modi- 





fications consisted in dividing our supply of 50 sodium hydroxide between 
; 5 j 


quite a number of small nonsol flasks. Ordinary glass changes the alkalinity of 
the solution in a short time. Exposure of the solution to the air, as is necessary 
in filling the burette, leads to the formation of carbonate, which interferes with 
the end-point and results in an increased titration. We found that generally 
we could use the solution from one flask only for one day, the titration value 
being about 0.07 c.c. greater when used later. 

4. Permanent Color Standards—Two of these are needed, one that is 


perfectly clear (used only for checking the s07 solutions) and one that is 


*From the Department of Biochemistry, Medical School, University of Oregon. 
+We used Grubler’s. Some samples of neutral red that we have tested were found to be worthless. 
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turbid. A phosphate mixture (Py 7.4) may be used for the clear standard, as 
Van Slyke directs. Since this standard contains neutral red it will not keep 
more than a few hours, so that it must be prepared fresh each day, We prefer, 
therefore, to use for both standards a mixture that has a permanent color. This 
was suggested by the previous work of one of us in devising permanent standards 
for determining the Py of urine.’ 

The turbid standard differs from the clear standard only in containing raw 
starch (which proved to be more satisfactory than inorganic insoluble sub- 
stances). Starch cannot be used with neutral red and the phosphate mixture 
of Van Slyke’s standard. The permanent standards are prepared as follows: 

To 60 c.c. of special buffer phosphate solution (Py 6.8) add 5.6 c.c. of 
amaranth* solution (dissolve 8 mg. in 100 c.c. distilled water and add 0.5 c.c. 
chloroformthymol preservative), and 5.2 c.c. of paranitrophenol* solution 
(dissolve 20 mg. in 10 c.c. alcohol and dilute with 90 c.c. distilled water.) The 
amaranth, paranitrophenol and buffer phosphate’ solutions are the same as those 
used in the preparation of the standards for estimating the Py of urine.* 
Transfer 30 c.c. of the mixture to each of two nonsol Erlenmeyer flasks (120 
c.c.) and add 0.2 c.c. of chloroformthymol preservative to each. Keep one of 
these as the clear standard. To the other add 20 mg. of dry finely powdered 
corn starch (that used for cooking is quite satisfactory). This is the permanent 
turbid standard. Cork both flasks tightly and seal with paraffin. They keep 
indefinitely if protected from strong sunlight. 

The error involved in the use of the clear standard for plasma titrations 
is illustrated in Table I. 

TABLE I 
CoMPARISON oF ALKALI Reserve EstimMations Ustnc CLEAR AND TuRBID STANDARDS 











TITRATION METHOD 














am — - : eas 7 |ALKALI RESERVE 
se 50 HCl NEUTRALIZED ALKALI RESERVED FIGURE |FIGURE BY VAN 
LASM: ——... ISLYKE’S APPA- 

USING CLEAR | 1 SING TM REID | sinc CLEAR | USING TURBID | RATUS 

STANDASS meceeeeananed STANDARD | STANDARD | 
en c.C. 

1 3.35 ad 75.0 72.3 | 71.6 

2 2.65 2.45 59.3 54.8 54.4 

3 2.43 2.25 44 | 504 | 506 

4 2.30 2.15 51.5 48.2 48.1 

5 1.55 1.44 34.7 31.4 30.8 





TECHNIC OF TITRATING THE ALKALI RESERVE OF PLASMA 

Draw the blood at least three hours after the last meal and after a one 
hour rest period. Have a parafhined centrifuge tube ready, containing 0.07 c.c. 
of 30 per cent potassium oxalate solution and about 1 ¢.c. of paraffin oil. After 
inserting the needle into the vein release the ligature before letting blood into 
the syringe. If duplicate estimations are desired, draw 10 c.c., otherwise 5 c.c. 
is sufficient. Deliver the blood at once below the oil, tilt and rotate the tube 
to ensure quick mixing (do not shake). Keep the blood cold, centrifuge as 
soon as possible and draw off the perfectly clear plasma with a pipette. 


*We secure these chemicals from Eimer and Amend. 

*This may be prepared from Merck’s special anhydrous phosphates (‘“Sérensen’s”) which are the 
most reliable on the market. Dissolve 1.362 gm. K HeP O4 and 1. 422 gm. NasH P Oy, in about 80 c.c. 
distilled water and dilute to 100 c.c. 
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r 


Measure accurately 2 c.c.* of plasma and 5 c.c.* 30” HCl into a medium- 
sized Florence flask. Add a drop of caprylic alcohol and rotate the flask for 
at least one minute in order to spread the plasma mixture in a thin film on the 
wall. Pour the mixture into a 120 c.c. Erlenmeyer flask and wash the rest into 


it with 20 c.c. of distilled water (3 rinsings). Add 0.3 c.c. of the neutral red 


solution, and titrate with carbonate-free <0 NaOH to the proper end-point. 
Keep the top of the burette* covered with a test tube. The burette must have a 
fine tip so as to deliver about 0.02 c.c. with each drop. 

The end-point is determined by comparing the plasma mixture with the 
turbid standard (well mixed). ‘The color matching is easy even when the 
standard has a different degree of turbidity from the plasma mixture, if the 
comparison is made by reflected light with both flasks standing on a white sur- 
face. When near the end-point add one drop at a time until an exact match is 
secured. Read the burette. If the proper end-point has been reached the addi- 
tion of another drop will make the plasma mixture slightly too yellowish. 
Always carry the titration to this point. Van Slyke’s' warning as to the shift- 
ing back of the color from yellow to pink when near the end-point applies only 


» 
to = NaOH containing some carbonate. 


a 


Wash the titration flask soon to prevent the neutral red depositing on the 
glass (ammonia removes the deposit). 


Calculation.—Determine the c.c. of =) HCl neutralized by subtracting 
5 ; 
the c.c. of =~ NaOH used from the titration value of 5 c.c. of the acid. Mul- 


50 
tiply this figure by 22.4. The result is the alkali reserve figure, which agrees 
closely with the figure obtained by using Van Slvke’s apparatus (see Table IT). 
Standards for Judging the Results (Van Slyke).— 


NEE CERIN TI 5 hs ho 5:4 5k os rucecasicracersoesenae over 50. 
Mild acidosis without symptoms ............ccccccccccees 40 to 50. 
Moderate acidosis which may give symptoms ............ 30 to 40. 
Severe acidosis with distinct symptoms ................6. below 30. 


Titration Value of the = HCL.—This should be determined (in the 


manner directed below) each day that estimations are made. A variation of 
0.05 c.c. from the correct titration is allowable. If the <0 NaOH contains 


a little carbonate, it becomes difficult to secure a satisfactory titration because of 
the shifting of the color after the addition of each drop of alkali when near the 
end-point. The following modification has remedied this difficulty. To 20 c.c. 
of distilled water and 0.3 c.c. of neutral red add 1 c.c. of a weak Na,HPO, 





e N . 
solution (about 50 mg. per 100 c.c.) and then add S( HCl, a small drop at a 
time, until the mixture matches the clear standard. Now add 5 c.c. HCl 





and titrate. 


*Both pipettes and the burette should be tested for accuracy. 
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HCI by exact dilution of a correct 79 solu- 


N 

50 

tion. Chloroform may be added to prevent growth of molds. (2.) Prepare 
carbonate-free “1 NaOH as follows :—Boil 1 liter of distilled water for about 
one minute, cork (loosely) and cool. Now add 1.2 c.c. of clear 65 per cent 
NaOH* and mix thoroughly. Keep the flask tightly corked. Fill a burette with 
the solution and cover it with a test tube. Now check the solution by titrating 

: ‘ N ail 

a mixture of exactly 5 c.c. so HCl, 20 c.c. distilled water and 0.3 c.c. neutral 
red in a 120 c.c. Erlenmeyer flask until it matches the clear permanent standard. 
Dilute the whole volume of solution with an amount of boiled distilled water, 


such that the titration will become exactly 5 c.c., and recheck. 


Reagents.—(1.) Prepare 


he - NaOH should be divided among a number of small nonsol flasks 


as previously stated, putting 25 to 50 c.c. in a flask. Keep the flasks tightly 
stoppered. The solution may be used from one flask for one day only, as a rule. 


RESULTS SECURED USING THE MODIFIED METHOD 


It will be seen by referring to Table II that in the case of the 15 plasmas 
examined the results were very satisfactory. In only two cases is the variation 
in the alkali reserve figure from that obtained by the standard method greater 
than 1, the widest variation being 1.5. In order to get such close results it -is 
necessary to read the burette very carefully, within 0.02 c.c. (compare duplicate 
estimations in Table IT). 

Tas_e II 


MopiFigep TITRATION AND STANDARD METHODS COMPARED 








| | 

N | ALKALI RESERVE VARIATION IN THE 
E HCl | ALKALI RESERVE FIGURE BY VAN RESULTS BY THE 
re ae FIGURE SLYKE’S APPARATUS| TWO METHODS 

NEUTRALIZED “. | 


TITRATION METHOD 





PLASMA 





72.3 | a, 

58.9 9.1 -0.2 
58.9 —0.2 
59.4 40.3 
56.0 56.2 ~0.2 
56.7 +0.5 
54.8 54.4 40.4 
54.4 53.1 +1.3 
53.8 +0.7 
50.4 50.5 0.1 
49.9 -0.6 
48.2 48.1 +0.1 
48.8 47.3 +1.5 
48.2 +0.9 
40.5 41.4 -0.9 
40.5 -0.9 
40.8 40.0 | +0.8 
36.3 36.7 -0.4 
anal 32.0 +0.3 
30.2 31.0 -0.8 
31.4 30.8 +0.6 
28.0 28.1 -0.) 


6 | +0.7 


9, 
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; “If this strong alkali solution is not on hand, it may be prepared as follows: Dissolve 50 gm. pure 
NaOH in 50 c.c. distilled water, cool and let it settle a couple of days in a tightly corked bottle. 
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Each plasma was treated as an unknown and the results were not calculated 
until the estimations by both methods were completed. All the results were 
secured after becoming expert in the technic. 

Conclusion—We feel confident that this new method, as modified above, 
will prove to be a satisfactory test for acidosis even in the hands of the average 
practitioner. 

REFERENCES 
1Van Slyke, D.D., Stillman and Cullen: Jour. Biol. Chem., 1919, xxxviii, 167. 
2Van Slyke, D. D., (and others): Jour. Biol. Chem., 1917, xxx, 289-456. 


Haskins, Howard D.: Northwest Med., 1918, xvii, 35. 
’Haskins, Howard D.: Jour. Lab. and Clin. Med., 1919, iv, 363. 


A COMPARISON OF THREE METHODS OF EXAMINING SPUTA FOR 
B. TUBERCULOSIS 


By Lioyp R. JoNEs,* GREENVILLE, S. C. 


EXTBOOKS ordinarily refer to two methods of preparing sputum speci- 
mens for examination, namely, a smear made directly from the expectorated 


material choosing the gray, purulent particles and smears made from the sedi- 
ment of the specimen after some method of concentration has been used. For 
the latter procedure the use of antiformin is often advocated. Goeckel’ has re- 
cently advised the use of Rice’s Bromine and Alkali reagent as a substitute for 
antiformin. Antiformin, first used by Uhlenhuth? in bacteriologic studies and 
now in extensive use, is a strong solution of sodium hydroxide and sodium hypo- 
chlorite, and is a very potent oxidizing agent, dissolving many kinds of organic 
matter and most microorganisms. The tubercle bacterium, however, probably 
owing to its waxy-like capsule, is quite resistant to this oxidation process and 
remains intact with normal staining characteristics. 

At this Laboratory where from 50 to 100 specimens of sputum are exam- 
ined daily we have subjected ail of them to 15 pounds of steam pressure for 
15 minutes in an autoclave. This process, of course, coagulates all mucus and 
serous material and renders innocuous tubercle bacilli if present, as well as all 
other microorganisms. The coagulum with its entangled bacteria is of suitable 
consistency for preparing the smear. 

In order to compare the value of the various methods in the routine exam- 
ination of sputa, the writer selected a ward with seventeen patients from whom 
the expectorations between the hours of 12 midnight and 6 a.m. were collected 
in the ordinary type of sputum container and brought to the laboratory for ex- 
amination. As the amount of sputum would not permit all three methods of 
examination to be made from a single specimen, the plan of using one each day 
was used. 

Direct smears were made by selecting from the tenacious material the puru- 
lent particles for examination. 


*Scientific Assistant, U. S. Public Heaith Service Hospital, No. 26, Greenville, South Carolina. 
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With the antiformin method the reagent of 30 per cent strength was added 
to the sputum in centrifuge tubes (the volume of each being equal) and allowed 
to stand from 10 to 12 hours in which time digestion of the tenacious mass was 
completed. The tubes were then centrifuged at a high rate of speed for 15 min- 
utes and smears made from the sediment. With the autoclave method, thick 
smears were prepared from the coagulum. 

All prepared smears were fixed to the slide by heat, stained with steaming 
carbol-fuchsin for from 5 to 10 minutes, decolorized with acid alcohol (2.5 per 
cent hydrochloric acid in 95 per cent ethyl alcohol) and counterstained with a 
saturated alcoholic solution of picric acid. This particular method of counter- 
staining gives very satisfactory results in our hands in that it gives to the prepa- 
ration a soft yellow color that is easily penetrated by light and makes possible 
the examination of thick smears in that the microscope may be focused up and 
down through the mass, thereby improving the chances of finding the acid-fast 
organisms if they are not abundant, since relatively larger amounts of material 
are examined. 

In recording the results of microscopic examination we have used Gaffky’s 
scheme* tabulating the average number of bacteria per field in accordance with 
the following (See Table, page 42): 


(GAFFKY’S SCHEME AS MODIFIED BY L. BROWN) 


. Only 1 to 4 in a whole preparation. 

. Only 1 bacillus on an average in many fields. 
Only one bacillus on an average in each field. 

2 to 3 bacilli on an average to each field. 

4 to 6 bacilli on an average to each field. 

7 to 12 bacilli on an average to each field. 

13 to 25 bacilli on an average to each field. 

. About 50 bacilli on an average to each field. 
100 or more bacilli on an average to each field. 

. Enormous numbers on an average to each field 


1 

2 
3. 
4. 
5. 
6 
7. 
8 

9. 
0. 


1 


From the foregoing it is noted that the concentration of bacilli in tubercu- 
lous sputum is slightly more after treatment with the antiformin than with the 
autoclave method. Neither to any extent surpass the direct smear examination. 

Among the direct smear examinations, negative sputa were found three 
times on two patients. With the antiformin method negative sputa were found 
eight times on five patients and with the autoclave method only two negatives 
were found in the whole series and those on one patient. That is to say of a 
total of 153 examinations by the direct method three were negative, of a total of 
170 by the antiformin method eight were negative, and of 170 examinations by 
the autoclave method only two were negative. 

The autoclave method kills all the tubercle bacilli and the material is sub- 
sequently easy to handle and quite safe so far as the danger of disseminating the 
infection is concerned and where large numbers of specimens are to be examined 
the method is most convenient. 

The writer is greatly indebted to Assistant Bacteriologist Helen E. Kellogg 
and other assistants in making the examinations and in compilation of the above 
data. 
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THE ESTIMATION OF CHLORIDES IN WHOLE BLOOD* 


By Joun B. Rrecer, $.M., M.D., Detrort, Micu. 


A 5 a method of precision, the determination of chlorides in whole blood, ac- 
cording to Van Slyke and Austin," leaves little to be desired. The applica- 
tion of the Volhard titration to the protein-free filtrate obtained by the Folin 
system of blood-analysis,? is, however, entirely feasible and will be preferred by 
some. Rappleye® has successfully applied the principle to plasma, and his tech- 
nic with slight changes may also be used on the filtrate obtained by tungstic acid 
precipitation, provided the reagents be free of chloride. 
PURIFICATION OF SODIUM TUNGSTATE 
A ten per cent solution of sodium tungstate is acidified with an equal volume 
of concentrated nitric acid, the lemon-yellow precipitate filtered off, and to the 
filtrate which has remained clear following the addition of a few more drops of 
nitric acid, is added a few drops of silver nitrate test solution. Any turbidity 
that may be seen by transmitted light indicates an appreciable chloride content. 
To purify, the tungstate solution is poured into an equal volume of fifty per 
cent sulphuric acid contained in a tall cylinder, the precipitate allowed to settle 
and the supernatant fluid svphoned off or sucked off through a Bichner funnel. 
The precipitated acid is washed by decantation until the test for chlorides is no 
longer given; it is then dissolved in the requisite amount of 40 per cent sodium 


hydroxide (seven c.c. for each ten grams of sodium tungstate taken) and the 
» dD dD 


reaction adjusted with dilute sulphuric acid, until neutral to litmus. Enough 
water is then added to make a solution of 1.15 sp.gr. This is filtered and is then 
ready for use. 
SOLUTIONS REQUIRED 
1. Standard silver solution. 

Silver nitrate crystals, 

Nitric acid, sp.gr., 1.42, 

Sat. sol. iron-ammonium alum 50 

Distilled water ad 1000 

2. Ammonium sulphocyanate solution, 0.75 g. in 1000 c.c., to be adjusted 
by titration so that 25 c.c. equals five c.c. of the silver solution. 

3. Solution of sodium oxalate, recrystallized, 1 g. to 100 c.c. One c.c. of 
the solution is put in an ounce salt-mouth hottle, and evaporated to dryness. The 
oxalate forms a thin film over the bottom and is sufficient for 10-15 c.c. of blood. 

4. Chloride-free, neutral 10 per cent sodium-tungstate solution, sp.gr. 1.15. 

5. Sulphuric acid, 2/3 normal. 


trom the Clinic of Drs. Hugo A. Freund and Bruce C. Lockwood. 








THE STABILITY OF DRAWN BLOOD 










A NOTE ON 





THE DETERMINATION 






One volume of sodium tungstate solution is placed in a suitable flask, one 
volume of oxalated blood is added, followed by one volume of 2/3 normal sul- 
phuric acid. ‘The flask is well agitated and allowed to stand for an hour or 
longer, preferably in an ice box, for protection of organic constituents. The 
blood is then diluted to ten volumes, the flask agitated, and the contents filtered. 
The filtrate should be water-white, and give no precipitate with an equal volume 
of nitric acid (absence of tungstate). The presence of tungstate greatly ob- 
scures the end-point in the succeeding titration. Twenty c.c. of the filtrate, rep- 
resenting 2 c.c. whole blood, is placed in a 50 c.c., volumetric flask, 10 c.c. dis- 
tilled water added and 10 c.c. of the standard silver solution. Dilute to the mark, 
shake vigorously to coagulate the silver chloride, centrifuge or filter. Twenty- 
five c.c. of the filtrate is then titrated with ammonium sulphocyanate to the ap- 
pearance of the first brown tinge. This is quite sharp. The number of c.c. of 
the cyanate solution is subtracted from 25 and the difference multiplied bv 50 to 
obtain the number of milligrams of sodium chloride per 100 c.c. of whole blood. 
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A NOTE ON THE STABILITY OF DRAWN BLOOD* 





By H. L. Wuire, Px.D., anp THomas Watson, M.A., Los ANGELEs, CAL. 






HE question is frequently asked: What changes take place in samples of 
drawn blood, upon standing for several hours, that may affect the value of 






P) 


the results of chemical analysis for clinical purposes? As frequently happens, 
samples of blood obtained during early afternoon office hours may not reach the 
analyst before the following morning. In sparsely settled sections, samples of 
blood must be sent to the analyst by mail or express. In either case there is a 
delay of from sixteen to twenty-four hours before the analysis is begun. An- 
other factor involved is that of temperature. While some samples may be placed 
in a refrigerator, others must be kept at room temperature for several hours 









with the possibility of some changes in composition taking place. 

A few references have been noted in the literature upon the keeping qual- 
ities of blood, but they are inconclusive and leave the general impression that 
changes take place rapidly. The analyst is advised by the authors of one manual!’ 







to estimate sugar and creatinine at once “because these two substances most 






quickly deteriorate.” 
In order to be able to answer the question as to the changes taking place in 
blood, we obtained samples of ox blood and of human blood which were analyzed 
I : 












*From the College of Physicians and Surgeons, Medical Department, University of Southern Cat- 
fornia, Los Angeles, Cal. 


1Gradwohl and Blaivas: Blood and Urine Chemistry, 1917. 
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TABLE I 
NONPROTEIN AND UREA NITROGEN 


Mgs. per 100 c.c. Blood 








AGE OF SAMPLE TEMPERATURE NONPROTEIN UREA 


LAB. NO. KIND OF 
NITROGEN NITROGEN 


BLOOD ( HOURS ) 


1 Room 23.0 11.0 
20 (a) Room 21.0 8.0 
20 (b) Refrigerator 20.0 10.0 
Ox Blood Room 43 

Room 42 

Refrigerator 

Refrigerator 

Room 
18 Room 





20 Ox Blood 


(a) 
(b) 
(c) 
Human Blood 


3 (a) 





as soon as possible after being drawn. The remainder of the sample was 
divided into two parts, one of which was placed in a refrigerator, while the sec- 
These conditions are 


ond was allowed to remain at laboratory temperature. 
The samples were 


indicated in Tables I and II as “Refrigerator” and “Room.” 
collected in clean, but not sterile containers, with sufficient potassium oxalate 
added to prevent coagulation. The analyses were made by the methods of Folin 
and Wu. The results are shown in Tables I and II. 


TABLE II 
CREATININE, Uric Acip AND SUGAR 


Mgs. per 100 c.c. Blood 








CREATININE URIC SUGAR 
ACID 


A Rabbit Blood (minutes) Room 1.3 320 
Al Room 1.4 310 
15 Ox Blood Room 3 } 243 
15 (a) Room Re : 204 
15 (b) Refrigerator 5,3 : 208 
15 (c) Room — 142 
15 (d) Refrigerator — 168 
15 (e) Room — F none 
15 (f) Refrigerator — ’ 46 
0) Human Blood 1.0 120 

Room 15 110 


9 (a) 
a Human Blood Room 1.9 
1.8 


3 (a) 


KIND OF AGE OF SAMPLE TEMPERATURE 
BLOOD (HOURS) 





Room 


18 Room 





The results obtained in this preliminary investigation lead us to believe that 
the changes taking place in blood, as shown by ordinary chemical estimations, 


are slight in character, and that a sample of blood may be kept in a clean con- 


tainer for about twenty hours at room temperature without undergoing any 
marked decomposition. This work is being continued. 

We wish to acknowledge our indebtedness to Mr. Charles Drabkin, a stu- 
dent in this College, for his very efficient aid in the analytical work. 





BACTERIAL VACCINES—CHLORETONE SOLUTION AS A VEHICLE 
FOR THEIR ADMINISTRATION* 


By R. G. Owen, M.D.; F. A. Martin, M.D.; anp W. L. Brosius, M.D., 
Detroit, Mic. 


N A recent article in this JouRNAL, Aldrich and Ward' discussed the use of 

chloretone (Trichlorotertiary Butyl Alcohol) and mentioned its anesthetic 
and bactericidal powers, stating that it would not only prevent the growth of 
moulds, but would kill all but the most resistant spore bearing germs. It also 
exerts marked local anesthetic effect with some hypnotic and general anesthetic 
action. In addition relatively large doses can be taken with impunity. 

For several years we have been using a saturated solution of chloretone to 
wash our bacterial suspension off the agar slants and to dilute the bacterial mass 
to the proper number. After the desired dilution has been made, the vaccine is 
heated in a water-bath at 55-60° C. for one hour and the usual control cultures 
made. The chloretone will, of itself, kill all the organisms present without 
heat, but may require several days to do so. 

There is no clumping of the organisms as seen when Tricresol or carbolic 
acid is added and the resulting vaccine is perfectly homogenous, sterile, and re- 
mains so. Moreover, its anesthetic properties make the use of such a vaccine 
most acceptable to the patient. 

It is not necessary to sterilize the chloretone solution before use. We sim- 
ply make up a saturated solution in cold distilled water, keep it for several days 
and test to insure sterility. Once sterile it will remain so indefinitely. 


Errata 
In the editorial entitled “Recent Researches on the Capillary Circulation” in 
the September number of this Journal (Vol. V, No. 12, p. 803), the word methane 
is used instead of urethane (on pp. 805 and 806). ‘This error has arisen because 
of the impossibility of submitting proof to the writer of the article who was 


overseas. 


In the July issue of the Journal the editorial entitled “Recent Work on Vita- 


mines” should be signed J. J. R. Mc.—not V.C. V. 


*From the Bacteriological Department of the Detroit Clinica! Laboratory, Detroit, Mich. 


1Jour. Lab. and Clin. Med., 1920, v, 583. 
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EDITORIALS 


Isolation of the Specific Hormone of the Posterior Portion 
of the Pituitary Gland 


a quarter of a century a peculiar and fascinating interest has been at- 
tached to the study of the ductless glands. The literature on this subject 


has grown to enormous proportions, and in many phases of this obscure field, 
has far outrun the real progress of our actual knowledge of the subject. The 
gradually increasing clinical utilization of preparations obtained from the en- 
docrine glands has served to still further stimulate investigation along these 
lines. 

Some twenty vears ago Abel’ isolated the active principle of the adrenal 
glands and named it epinephrine. And within the last year this investigator and 
his coworkers have again made most valuable contributions to our knowledge 
of internal secretions. On this occasion, however, the posterior, or infundibular, 
portion of the pituitary gland has been studied. Notwithstanding the long period 
of time which has elapsed since Schafer and Oliver* discovered that crude ex- 
tracts of the pituitary gland would raise blood pressure, still the true active prin- 
ciple of the posterior portion of this gland has not been isolated and identified as 
a pure chemical substance. 
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Abel® and his collaborators have recently published three papers on this sub- 
ject, of which the last is of the most immediate interest. 

In 1912 Guggenheim? discovered that pituitary extracts caused contraction 
of the uterus in the rat, but that histamine, (8-iminazolylethylamine, “ergamine” ) 
caused, on the contrary, relaxation and reduction of tonus in this organ. Two 
other experimenters’ have recently found that in the dog histamine is a very in- 
tense bronchoconstrictor, but that those pituitary extracts which contain not more 
than traces of histamine are without action on the bronchioles of this animal. 
On the contrary, both pituitary extracts and histamine produce very marked 
uterine contractions in the dog. But commercial preparations of the pituitary 













gland frequently contain small, variable amounts of some substance acting in a 
manner exactly similar to histamine. These preparations produce bronchocon- 
striction in proportion to the amount of this substance present. And these au- 
thors also suggest that in all probability the true active principle of the posterior 
portion of the pituitary gland is a simple body of the sympatho-mimetic amine 
type which most likely acts by stimulation of the endings, or myoneural junc- 
tions, of certain nervous elements, which very likely belong to the thoracico-lum- 
bar division of the autonomic nervous system. Dudley® has also verified Guggen- 
heim’s earlier observation that alkali will destroy both the pressor and the mus- 
cle stimulating activities of a pituitary extract in a concentration which leaves 
the action of histamine on the blood-pressure unaltered. And Dudley has also 
shown that butyl alcohol will readily extract the uterine stimulating substance 
from acid solution, while under the same circumstances histamine is only very 
slowly extracted. And it may be further noted that the active principle of the 
pituitary gland is insoluble, while histamine is soluble in boiling chloroform, and 
digestion with trypsin rapidly destroys the active pituitary principle but leaves 
histamine unchanged. Dudley’s observations have been confirmed and extended 
by Abel and Nagayama.* And further these authors have shown both chem- 
ically and pharmacologically that commercial pituitary extracts contain small 
amounts of histamine. This seems to bea result of the methods used in the prep- 



















aration of these extracts, for they find that infundibular extracts that have been 






prepared with care from fresh glands, without boiling or long exposure to acids, 






contain only small amounts of free histamine, but commercial extracts may con- 






tain a much higher proportion of this substance. It seems that histamine may 






thus be derived from the decomposition of some, as yet unknown, constituent 
of the posterior lobe. Of still further interest, however, is the finding of Abel 
and Nagayama that infundibular extracts contain not one, but two, depressor 
substances. And in addition they have isolated in the form of slightly impure 
salts (phosphate, picrate and a tetranitroaniline compound) a substance that ap- 








pears without doubt to be the true active principle, or hormone, of the posterior 
portion of the pituitary gland. This latter substance is of great scientific and 






practical interest, for it seems exceedingly probable that the body will be thor- 
oughly purified and identified in the near future. It is very likely that the 
substance can then be manufactured synthetically at a very much smaller cost 
than the ordinary commercial pituitary extracts are now prepared. Abel and 
Nagayama have further shown that histamine and also the second depressor 
substance discovered by them are not specific for the pituitary gland, but can 
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be readily extracted from a great variety of other tissues. This is especially 


emphasized in another paper by Nagayama’ in which he shows that both his- 
tamine and a histamine-like depressor substance, which is apparently identical 
with the second depressor body obtained from infundibular extracts, can readily 
be isolated from the ordinary albumoses and so-called peptones of commerce. 
The authors also find that tryptic digestion of infundibular extracts change their 
blood-pressure raising action into a depressor one, while simultaneously there is 
a progressive increase in the bronchoconstrictor action in decerebrate cats. This 
same change can also be brought about by mild hydrolysis with acids. Regard- 
ing the chemical properties of the two depressor bodies in pituitary extracts, it 
seems entirely proved that one is histamine. ‘This is soluble in chloroform and 
gives the Pauly reaction but not the biuret reaction, while the second histamine- 
like depressor substance is insoluble in chloroform, but is soluble in 95 per cent 
ethyl alcohol. It likewise gives a positive Pauly but negative biuret reaction. 
The depressor and oxytocic actions produced by infundibular extracts in which 
the pressor principle has been destroyed, is estimated to be caused to the extent 
of about 20 per cent by histamine and 80 per cent by the histamine-like sub- 
stance. This latter substance has not yet been isolated in an absolutely pure 
form, but it seems probable that this will be effected in due time. 

Regarding the pressor principle, which presumably represents the true spe- 
cific hormone of the posterior portion of the pituitary gland it may be said that 
this substance gives both the Pauly and the biuret reactions. The phosphate 
salt is especially adapted to chemical tests. Aqueous solutions of either the pic- 
rate or the phosphate show an acid reaction toward litmus, which indicates that 
the pressor substance is a very weak base. Neither salt has yet been obtained 
in an indubitably crystalline form, and hence the authors cannot be sure they are 
dealing with a single chemical individual. When the substance, in the form of 
its salts, is hydrolyzed with acids, the biuret reaction is lost entirely, but the 
Pauly reaction remains unchanged. ‘Treatment of the substance with acids ap- 
parently gives rise to a certain amount of histamine and also of the histamine- 
like depressor substance. 

Pharmacologically this substance raises blood-pressure in a decided manner, 
while its oxytocic action is many times more powerful than that of histamine. 
In fact the action of the substance on the uterus of the guinea-pig was so extra- 
ordinary that the authors have preferred to withhold the tracings for corrobora- 
tion in experiments to be carried out later. It is of great significance that treat- 
ment of this substance with acids produces a certain amount of histamine and 
a larger amount of the histamine-like depressor substance, while at the same 
time all pressor action is lost. Other physiologic properties which these sub- 
stances may possess, such as their action on diuresis, etc., have not yet been 
studied. But the vascular constricting substance evidently loses its pressor action 
in an animal after a few intravenous injections, given at short intervals of time. 
This closely resembles the blood-pressure action of ordinary commercial pitui- 
tary extracts. 

A feature of this work which promises to vield valuable results in the future 


is the introduction of the use of tetranitroaniline, 
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in the isolation and purification of the pressor substance. The pressor substance 
forms a condensation product with the tetranitroaniline in the same manner as 
amino acids and peptids combine with 8- and y-trinitro-toluene as shown by Bar- 
ger and Tutin.* The histamine is first removed from the crude pituitary extracts 
by chloroform. Certain features, however, of the special work of isolating the 
pressor substance the authors have preferred to subject to further study, as they 
believe that their present methods can be improved upon in various details. 

Regarding the exact chemical nature of the pressor substances, the authors 
suggest that it may be a compound in the nature of a slightly basic, unstable 
peptamine, or, of the nature of a relatively simple but unstable, peptid. In either 
case they assume that an imidazol ring is present. 
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American Relief Work In Vienna 
N THE May first number of the IWeiner Medizinische Wochenschrift there 
appears as the leading article an appreciation of the work done by the Amer- 
ican Food Relief Commission in Austria. The writer, Dr. Clemens Pirquet, 
Professor of Pediatrics in the University of Vienna, does not hesitate to praise 
unqualifiedly both the motives ‘under which the work was begun, and the re- 
sults that have been accomplished. 

According to his report, the representatives of our government first under- 
took to feed the starving children of Austria in May, 1919. The work was 
officially inaugurated on June 2, although the feeding of children had been 
commenced as early as May 26. On June 2, there were six food stations supplying 
nourishment for 6,000 children. One month later the daily rationing in Vienna 
totaled 75,000 meals; on July 8, 95,000, and on the 16th, 106,478. Within a 
month and a half the objective set by the Relief Commission had been over- 
reached. The distribution of food through Austria was proportioned, 50 per 
cent to Vienna, 16 per cent to the rest of Lower Austria, 5 per cent for Upper 
Austria, 2.5 per cent to Salzburg, 5 per cent to Tyrol, 2.5 per cent to Vorarlberg, 
15 per cent to Steiermark, and 4 per cent for Karnten, In all, 200,000 children 
were cared for daily. By autumn the maxium number had been increased to 


218,000. 
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In Vienna stations were established in former palaces and castles, in build- 
ings previously used as army kitchens, in barracks, kindergartens, day nurseries, 
hospitals, convalescent homes, orphan asylums, etc. The largest station ulti- 
mately fed 13,000 children daily. Three thousand were fed daily in recreation 
or convalescent camps, 10,000 in institutions, 16,000 in semi-institutions, kinder- 
gartens, etc., and 76,000 in the large general kitchens. The greater the number 
fed from the general kitchens, the greater was the assurance that only those 
who were in greatest need of food and who were least able to obtain it were 
-being fed. At all times the selection of children for feeding has been based upon 
their physical state and needs. Hunger and want among the older members of 
the family could play no role in selection, neither could any attempt be made to 
relieve these others. ‘The aim of the work was to feed the children and the lines 
were drawn fast. Nursing mothers were fed in behalf of their infants. 

Pressed with work as they have been, the distributors have not lost sight of 
the human side of life. On Christmas 14,000 kgm. of flour, 1700 kgm. of sugar, 
5000 cans of milk and 750 kgm. of lard, etc., were converted into over 100,0C0 
Christmas cakes. ‘These were distributed at nearly 200 points in the city on 
Christmas day. 

In November a survey was made, with the help of physicians, of the schools 
of Vienna, to discover those children in need of aid who had not as yet been 
cared for by the commission. One hundred eighty-six thousand, six hundred 
seventeen children were examined, of whom 96,789 were severely undernour- 
ished, 63,402 undernourished, 19,694 mildly so, and 6,732 not undernourished. 
On December 15, all children who had been receiving food for more than eight 
weeks, many of them for five and six months, were discontinued, to make place 
for other needy ones. A similar survey and redistribution was made two months 
later. On a physician’s recommendation any child would be replaced in the re- 
lief list, or could be continued a longer time. According to the November sur- 
vey, 79,604 of the 96,789 very undernourished children received help from the 
commission, 42,264 of the 63,402 undernourished, and 11,952 of the 19,647 mildly 
undernourished. ‘Twenty-three thousand eighty-six were not fed. 

Some idea of the ill-fed condition of Viennese chiidren is gained when we 
consider that in a survey of 186,617, in twenty-one districts of the city, the 


highest per cent of seriously undernourished was 63 in district 13, the lowest, 31.1 


per cent in district three, while the median for all districts was 48 per cent. 

“German Austria, dving under the difficult burden of the years of destruc- 
tion, was in the list of those countries which were to receive the singular aid, 
truly singular in that it happened, unhoped for after this rage of hate, that even 
before the conclusion of peace the reconciling hand assisting and healing the 
wounds shouid be ofiered to the enemy.” 

This appreciation by Dr. Pirquet written to the physicians of Austria, com- 
ing as it does at a time when official America apparently shamelessly ignores its 
share of the burdens of humanity, and when the rest of us consider ourselves 
too busy or are too indifferent to protest, serves to remind us that we are accom- 


plishing something, if not all, of which we are capable. 


—W.T.V. 
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Roentgenology and_ the Internist 


[* an all too brief discussion of the value of the x-ray to the internist, Dunn 
has made a real addition to medical perspective, or perhaps it were better to 
say he has written something that should deepen clinical perspective. He cails 
attention to the fact that the roentgen ray reveals only variations in density ; 
and that these variations are the results of pathologic processes, that the roent- 
gen methods have to do with the results of processes, not with the processes 
themselves. Fluoroscopic methods on the other hand in which motions are visu- 
alized give more information of physiologic trend. So, radiology, just in so far 
as it is a morphologic method, is handicapped, for clinical medicine is an affair 
of physiology, that is to say, of physics and chemistry, not one of morphology. 

This does not mean, however, that radiology is not valuable for the internist, 
provided that it is not abused. The reverse is true. But its limitation should be 
appreciated and observed by radiologist, clinician and patient. Radiology except 
as it may make an absolute diagnosis is an adjunct, a part of a clinical examina- 
tion, just as is urinalysis, serologic findings and many other procedures. The 
term «x-ray diagnosis is widely used. These various proceedings result in find- 
ings not in diagnoses, as a rule. ‘They give additional facts, which, placed to- 
gether with othér facts, make it possible to arrive at a diagnosis. The finding 
of an enlarged sella turcica, or of an abnormal shadow in a lung, is an important 
fact, but it does not necessarily reveal the morbid physiology at work, and it 
tells nothing of the correlated processes elsewhere in the body. The roentgen 
ray reveals the results of processes, but not how such processes came into being. 
With respect to the immediate value of the x-ray in making medical diagnoses, 
Dunn has this to say: The diagnosticiatis “batting average” varies in direct ra- 
tio to the number and efficiency of the methods he employs in the study of his 
cases. One of these methods is the radiologic. All should be used, and as Dunn 
infers, radiology is just as useful and should be used with almost the same fre- 
quency as is urinalysis. It is a misfortune that in too many instances the roent- 
gen ray is used merely when it is expected to be a positive factor in arriving at a 
diagnosis. The value of negative x-ray findings seems to be much neglected. 
When a patient complaining of weakness, of rapid heart action, and of loss in 
weight, and without goitre, gives a positive von Pirquet and slight febrile mani- 
festations, it is obviously of value to know that there are no abnormal shadows 
in the lungs. ‘The differential diagnosis of latent pulmonary tuberculosis, from 
myocarditis, endocarditis, Graves’ disease, latent syphilis and neurasthenia de- 
mands a resort to all diagnostic methods of proved worth. it is just in this most 
difficult class of cases that disturbances in lung and mediastinal densities are 
most often of crucial importance in determining the conditions at work and it 
is the experience gained by the routine use of the roentgen method that stands 
one in stead when the problems grow difficult. 

In estimating the position that the x-ray takes in his own work, Dunn says 
that it gives him decisive information in about one case in twenty, exclusive of 
examination of the teeth. He estimates that the routine use of the method would 


add from five to ten per cent to a good diagnostician’s efficiency. 
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Finally Dunn insists that radiology should be practised by specialists, and 
that their duty in diagnosis shall be confined to collecting data—diagnostic sug- 
gestions—to be added to the other clinical findings. 
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Are There Two Diseases Included Under the Present Diagnosis of 
Smallpox ? 


TUDENTS of the history of infectious diseases have long suspected that 
under the diagnosis of smallpox we include two closely related but different 
diseases—the Asiatic and the African varieties. That smallpox existed in India 
in the third century B. C. is shown by some of the medical writings of that 
period. There were special prayers which were repeated by the Brahmin priests 
while performing the operation of inoculation for this disease. That smallpox 
existed in Egypt even at a remote period, as early as 1200 B. c., has been shown 
by Ruffer and Ferguson from eruptions found on the skin of a mummy belonging 
to that period. So far as epidemiologists are able to trace the Asiatic variety 
it spread from India into China and then gradually westward into Asia Minor. 
We would know but little about smallpox during the ninth and tenth centuries 
were it not for the writings of Arabian physicians. Apparently, it took centuries 
for Asiatic smallpox to travel from eastern India and China to Turkey in Europe. 
Whether the smallpox that finally spread over Europe came from Egypt or from 
Asia is a matter of speculation. Moreover, Egyptian smallpox may have been 
identical with the Asiatic form of the disease, and still there might have been 
an Ethiopian variety which was not known to the white man until comparatively 
recent years. During the entire history of smallpox severe and mild epidemics 
have occurred not only in different localities, but in the same locality at different 
times. Under the name “alastrim” or “Kafir milkpox,’”’ Castellani and Chalmers’ 
recognize the African or mild form of smallpox. Concerning its causation and 
nature, these authors make the following statement: 

“The causation would appear to be the same as ordinary smallpox, but it is 
generally agreed that Tenner’s vaccination is protective, and Guarnieri bodies have 
been found, and the classical reaction in the inoculated cornea of the rabbit has 
been produced; after sixty hours the Guarnieri bodies have been recovered from 
the cornea, but it would appear to be due to an attenuated virus. The question 
which has been much debated is whether it is smallpox, chickenpox, or a new 
disease halfway between the two.” 

Schamberg? states that “alastrim” apparently first appeared in this country 
in Florida in 1896. He rejects the idea that it was imported from Cuba in 1898. 
He states that the period of incubation is longer than that of normal smallpox, 
being from fourteen to eighteen days. The initial stage is so mild that evidences 
of illness are not recognized even by the patient himself. The same author con- 


tinues by saying that in this country hundreds of thousands of cases have de- 
veloped and the disease has continued to maintain its mild character and is not 
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reverting to the normal virulence of classical smallpox. “Two phenomena of im- 
portance stand out in connection with this type of smallpox: (1) The disease 
occurs almost exclusively among the unvaccinated; a single vaccination, no 
matter how remotely performed, is protective in the vast majority of instances. 
Negroes vaccinated during the Civil War, living in the same household with 
persons suffering with this disease, were completely protected over forty years 
later. This is a common circumstance. In Carbondale, Pa., in 1912, ninety-six 
out of ninety-seven patients who took this type of smallpox were unvaccinated, 
and there was some doubt about the vaccinal condition of the remaining patient. 
The patients who are immune against this type of smallpox are not necessarily 
immune against smallpox of normal virulence. (2) As has been stated, the symp- 
tomatology of this affection is mild and the disease is accompanied by a very low 
mortality, varying from one-half to two per cent. In the epidemic referred to in 
Carbondale, Pa., there were no deaths. At the same time, smallpox of European 
importation was prevalent in Pittsburgh, Pa.; there were one hundred fourteen 
cases with thirty-one deaths, a mortality of twenty-seven per cent. We note, 
therefore, that the disease is characterized by a mild symptomatology and a mild 
infectivity. As to the cause of this deviation from classic smallpox no definite 
statement can be made. Doubtless, as a result of some unknown cause, the 
parasite which produces this disease was attenuated in virulence; the phenomenon 
is what biologists would call a ‘sport.’ Whether or not this type of smallpox 
will continue to retain its present mild form no one can predict. It is, possible 
that at some future time it may revert to the usual virulence of the disease.” 

Recently Allingham*® has reported three cases of modified smallpox, with 
the following remarks: 

“Reviewing these cases, which occurred without any history of exposure to 
smallpox, the diagnosis of chickenpox on the first rash was, in my opinion, 
reasonable, and it was only after the first patient developed a secondary rash 
that I decided to isolate the subsequent cases at an early date. It might be wise 
to insist on isolation of chickenpox for the first ten days.” 
REFERENCES 
1Manual of Tropical Medicine, Wm. Wood & Co., 1913. 
“Diseases of the Skin and the Eruptive Fevers, W. B. Saunders Co., Philadelphia, 1917. 
3The Lancet, London, May 29, 1920. 
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The Life-History of the First Case of Myxedema Treated by 
Thyroid Extract 

URRAY,! after studying the effects produced by the entire removal of the 

thyroid gland by Horsley in animals, determined in 1891 to treat myxedema 
with an extract of these glands. The first patient upon whom this experiment 
was made was at that time a woman of forty-six years of age. Her condition 
was as follows: 

“She complains of languor, a disinclination to see strangers, and great sensi- 
The temperature is subnormal, and varies between 95.6° and 


tiveness to cold. 





‘British Medical Journal, March 13, 1920. 
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97.2° in the mouth. The pulse varies between 60 and 70. The face is blank and 
expressionless and the features are notably thickened. This change is well seen 
in the alae nasi and lips. The subcutaneous connective tissue of the eyelids is so 
swollen that she finds it difficult to look upwards. There is also considerable 
swelling beneath the eves and of the cheeks. The hands and feet are both en- 
larged; the former have that peculiar shape which has been described as spade- 
like. The skin is very dry, there is no perspiration, and the superficial layers of 
the epidermis are continually being shed as a fine white powder. The hair is 
very fine in texture, and a considerable quantity of it has been lost. She is slow 
in answering questions; all her actions are slow and are performed with difficulty. 
The speech is remarkably slow and drawling and the memory is bad. No thyroid 
gland can be felt in the neck. The urine contains no albumin or sugar.” 

Murray prepared and administered a glycerin extract of the thyroid gland 
of a sheep, and three months later the condition of the woman is described as 
follows: 

“The swelling has gradually diminished, and has practically disappeared 
from the backs of the hands, the skin over them being now loose and freely 
movable. ‘The lips are much smaller. The swelling of the upper eyelids has 
diminished so much that she can look upwards quite easily. The swelling be- 
neath the eyes and of the cheeks has also much diminished. The face conse- 
quently, as a whole, has greatly improved in appearance and has much more ex- 
pression, as many of the natural wrinkles, especially about the forehead, have 
returned. The speech has become more rapid and fluent, the drawl being scarcely 
noticeable at the present time. She answers questions much more readily, the 
mind has become more active, and the memory has improved. She is more 
active in all her movements, and finds that it requires much less effort than for- 
merly to do her housework. She now walks about the streets without any 
hesitation without a companion. She has menstruated normally during the last 
six weeks at the regular interval. For the last four weeks the skin has been much 
less dry and she perspires when walking. ‘The hair remains as before. She is 
no longer so sensitive to cold. Unfortunately, owing to circumstances a daily 
record of temperature has not been kept, but out of four observations that have 
been made lately, about 11 a.m., three times the temperature has been 98.2° and 
once 97.4°.” 

For some time the thyroid extract was administered at intervals of two weeks 
subcutaneously twenty-five minims at a time, although during the first three or 
four weeks this amount was given twice a week. After Mackenzie had shown 
in 1892 that administration by mouth accomplishes the same purpose, this woman 
took ten minims by the mouth six nights out of each week. In 1918 when it be- 
came difficult to obtain glycerin extract she was fed on thyroid tablets. This 
woman continued in most excellent health until early in 1919 when she developed 
edema of the lower extremities and died in May of that vear at the age of seventy- 
four from cardiac failure. During the twenty-eight vears Murray computes that 
this woman consumed over nine pints of liquid thyroid extract or its equivalent 
prepared from the thyroid glands of more than 870 sheep. 


—V.C. V. 
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The Dietetic Treatment of Diabetes Mellitus 


ILLIAMSON? advises complete rest for a period of seven days. The 

patient need not remain in bed, but ‘he shouid keep the prone position during 
this time. The only food permitted during the seven days is a mixture of casein, 
cream and water, given every two hours from 8 a.m. to 10 p.m. If casein is not 
obtainable in good quality the following prescription may be employed in its 
stead: Three eggs are beaten up with three ounces of cream in a little water. 
More water is added gradually until the mixture measures four pints. Of this 
mixture the patient takes half a pint every two hours from 8 a.m. to 10 p.m. In 
addition he may take coffee or tea at 8 a.m. and 4 p.m. and a half pint of warm 
beef tea at noon, 6 p.M. and 10 p.m. No bread, no meat, and no other foods are 
permitted during this period. According to Williamson glycosuria promptly dis- 
appears in suitable cases under this diet, and at the end of the seven days a solid 
diet containing a calculated amount of carbohydrate is given. If sugar returns, 
as it may after a long period, the liquid diet is again instituted for a period of 
seven days. In some instances it has been found more convenient to place the 
patient upon the liquid diet two days out of every week, while during the remain- 
ing five a small quantity of bread or other carbohydrate-containing food, as well 
as meat, may be permitted. Williamson admits that this form of treatment fails 
in some cases and that it is without avail when there is marked acidosis. Most 
patients take the egg and cream diet for seven days quite satisfactorily. Some 
state that they feel remarkably well on it; others feel rather weak; only rarely 
do the patients complain of slight sickness, and in such cases, if casein nas been 


emploved, eggs should be substituted. 


Influenza Among the Lapps 


ACKLIN? was with the British Forces in northern Russia during the in- 

fluenza epidemic of 1918 and was sent to investigate this disease among 
the Laplanders. Unfortunately, he is not able to give us any data of scientific 
value, however interesting his report may be. He states that these people dealt 
with their sick in a very unsympathetic way. A single-room hut was selected in 
each village and into this each patient as he came down with the disease was un- 
ceremoniously pushed and no one was permitted to return to his own hut until 
completely recovered. This might be properly designated as a detention hospital. 
Whilst in the hospital patients received practically no attention and no healthy 
person ever entered the hut occupied by the sick. Occasionally a bowl of water 
or reindeer milk was hastily passed in at the door or a huge chunk of reindeer 
meat thrown in uncooked and uncarved. The patients, consisting of both sexes 
and all ages, soiled with their own excretions, were crowded in the hut, and often 
the dead mingled with the living. Fortunately, constipation seemed a constant 
factor and in many cases there was no movement of the bowels tor seven or 


more days. : 


1British Medical Journal, March 20, 1920. 
“British Medical Journal, April 3, 1920. 
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The English Medical Officer was able to supply at least some of these peo- 
ple with more appetizing food, but this was about all that could be done. Bed- 
bugs swarmed over the sick, dying, and dead in these huts, but Macklin saw no 


other body parasite among the Laplanders, either well or sick. He guesses that 


about fifty per cent of all the cases of influenza terminated fatally. 


—V.C.V. 
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